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1. OBIIASI XAPAKTEPHCTHKA ITIPOTPAMMBI OBIIIEOBPA30BATEJIBHOI
JUCHUIINHBI

POU3UKA
1.1. ObsacTh NPpUMEHEHHUs TPOrPAMMBI
[Iporpamma 061I€00pa30BaTEIHFHON NUCIMIUIMHBI SBIISETCS YacThi0 00pa30BaTEeIbHON
nporpammbel B cootBerctBun ¢ ®PI'OC mno cnenuansHoctn 40.02.04 IOpucnpynenuus,
KBasIM(UKAIMS — FOPUCT

1.2. Mecro mnporpammsbl  00HI€00pPa30BATEJbHOM  JUCHMILIMHBI B  CTPYKType
o0pa3oBaTe/IbHOI MporpamMmsl: oOuieoOpazoBarenbHas aucuumuHa (OJ]) sBnsercs 4acThio
o0s3aTenbHOM  mpeaMeTHOW o0nacTh  «ArpOTE€XHOJOIMYECKOM, €CTEeCTBEHHO-HAy4YHOM».
Huctimmmuaa OVIL. 09  ®wuswka oTHOCHTCS K = OOmMM  y4eOHBIM  TpeaMeTamM
0011e00pa3oBaTeIbHOrO UK

1.3 Pe3yabTaThl 0CBOCHHMS NPOrpPaMMbl 0011€00pa30BaTeIbHON JUCIHUILJIMHBI:

OcBoenne cojepxaHus oOmeoOpa3oBaTenbHOM  AUCHUIUIMHBL Du3nka o0ecrednBaeT
JOCTIDKEHHUE CTYJICHTaMU CIIEAYIOIINX pPe3yibmanmos:
JIUYHOCHBIX!

IPaXXTaHCKOTO BOCTIUTAHMS:

c(OPMUPOBAHHOCTh ~ TPAXKAAHCKOW TMO3UIUU  OOydalolerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO O0IIEeCTBA;

OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
IPaBOTIOPSIIKA;

NPUHATHE TPAAUIHUOHHBIX HAIMOHAJBHBIX, OOIIEYETOBEYECKUX TYMAHUCTHUECKUX U
JIEMOKPAaTUYECKHUX IIEHHOCTEH;

TOTOBHOCTh TPOTHUBOCTOATH HJCOJIOTUU HKCTPEMH3Ma, HAIMOHAINU3Ma, KceHohoouw,
TUCKPUMHHAIIMA 10 COITMAIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHATHHBIM IIPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIbHOCTh B HHTEPECax TIpa)KIAHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHHH B 00IIE00pa30BaTEIHLHON OpPraHU3aIMH U JAETCKO-FOHOIIECKUX
OpraHHU3aIusIX;

YMEHHE B3aHMMOJICHCTBOBATh C COLMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHON M BOJIOHTEPCKOW JIESATSIILHOCTH,

MaTPUOTHUYECKOTO BOCTIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW UACHTUYHOCTH, MATPUOTU3MA, YBOKCHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOHN, ropaocTu 3a cBOW Kpaii, CBOIO
Ponuny, CBOM S3BIK M KyJBTYpY, IPOIUIOE M HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U TPUPOTHOMY
HACJICUIO, TMaMATHUKAM, TpaJWlOusM HapoaoB Poccuu, noctmkenmsM Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTUAX U TPYIE;

ujeliHas yOeKIeHHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

JTyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS

OCO3HaHHE AYXOBHBIX LIEHHOCTEN POCCUICKOTO HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIIOCOOHOCTh OLIEHWBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOEHUE YCTOMUMBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJTUTEISM H (WJIN) IPYTUM YJICHaM CEMbH, CO3JIaHHIO
CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEH CEeMEHHON JXHU3HM B COOTBETCTBUU C
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TpaauuusiMu HaponoB Poccuu;

ACTETUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CTIOPTA, TPyAa M OOIIECTBEHHBIX OTHOIIICHHUIA;

CIIOCOOHOCTH BOCTIPUHUMATh PA3IMYHBIC BUJIBI HCKYCCTBA, TPAIUIIUU U TBOPUYECTBO CBOETO
U APYTUX HAPOJIOB, OUIYLIaTh SMOIIMOHATIBHOE BO3/IEIICTBHE HCKYCCTBA;

yOEKICHHOCTh B 3HAUMMOCTH JUISl JIMYHOCTH U OOIIECTBA OTEYECTBEHHOT'O MU MHUPOBOTO
HCKYCCTBA, STHUICCKUX KYJIbTYPHBIX TPAJAUIIANA U HAPOJTHOTO TBOPUECTBA;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BUIAX HUCKYCCTBA, CTPEMIICHUE MPOSIBISTH
KadecTBa TBOPUYECKON JTMIHOCTH;

(U3UYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh 3J0POBOTO MW Oe3omacHOro oOpa3a IKWU3HH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/10pPOBBIO;

MOTPeOHOCTh B (DU3UYECKOM  COBEPIICHCTBOBAHWU,  3AHATHUAX  CIIOPTHUBHO-
03/I0POBUTEIBHOM ESTENIbHOCTHIO;

AKTUBHOE HENPHUATHE BPEAHBIX MPUBBIYCK U UHBIX ()OPM NMPUIHHEHUS Bpeaa GU3MICCKOMY
Y IICUXUYECKOMY 37J0POBBIO;

TPYIOBOT'O BOCIIUTAHHUS:

TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0I00ue;

TOTOBHOCTH K aKTUBHOM JIEATEILHOCTH TEXHOJOTUUECKOU M COIMAIIBHON HAMPABICHHOCTH,
CIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATH U CaMOCTOSTENBHO  BBIONHATH  TaKylO
JeSITeNIbHOCTD;

UHTEpEC K pa3Nu4HbIM cdepaM NpodeCCHOHATBHONW AESITeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BRIOOp OyayIieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIOCOOHOCTH K 0Opa3oBaHHIO M camMO0Opa30BaHUIO Ha MPOTSHKEHUU BCe
KU3HU;

HKOJIOTUYECKOT'O BOCIIUTAHMUS:

c(hOpMUPOBAHHOCTh  AKOJOTHYECKON KYJbTYphl, TOHHMMAaHUE BJIMSIHHUS COLHUAIBHO-
SKOHOMUYECKHX MPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHUE
I00aTBFHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

IUTAHUPOBAHUE W OCYIIECTBIEHUE NEHCTBUN B OKpY’KalolIeH cpelie Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

AKTUBHOE HETPUSATUE NEUCTBUMN, MPUHOCSIIUX BPE] OKPYKaIOIIEH Cpene;

yMeHHue MIPOTHO3UPOBATH HeOIaronpusTHhIC 9KOJIOTHYECKHE MIOCIIEACTBUS
npeanpUHUMAEeMbIX JEHCTBHIA, TPEIOTBPALIATh UX;

paciMpeHue ONbITa ASSITENbHOCTH SKOJIOITMYECKOI HAlpaBIeHHOCTH;

[IEHHOCTH HAY4YHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsT HAyKH © OOIECTBEHHOW TMPAaKTUKHU, OCHOBAHHOTO Ha JHallore KyJIbTyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOW M YMTATEIbCKOM KYJIBTYpPhl KaK CpPe/ICTBA B3aUMOICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA;

OCO3HAaHHE LEHHOCTHU HAy4YHOH AeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO ACSITEIbHOCTh MHINBUIYAIBHO U B TPYIIIIE.

MeTanpeMeTHbIX:

OBRJajicHUE YHUBEPCAIBHBIMH YUY€OHBIMH TTO3HABATEIIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JIOTUYECKUE JICHCTBHUS:

CaMOCTOSITENILHO (DOPMYJIUPOBATh W aKTYaJIM3MpPOBAaTh NPOOJIEMy, paccMaTpHUBaTh ¢
BCECTOPOHHE;

YCTaHABJIMBAThH CYIICCTBCHHBIM MPHU3HAK WJIM OCHOBAHUS ISl CPABHEHUS, Kilaccu(uKanuu
1 0000IIEHN,



OTIPECTIATH 1eNIN ACSITENFHOCTH, 337]aBaTh MapaMETPhl M KPUTEPHUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBAEMBIX SBIICHHSX;

BHOCHUTh KOPPEKTUBBI B JESATEIBHOCTb, OLIEHMBATh COOTBETCTBHE pPE3YJIbTATOB IIEIISM,
OILIEHUBATh PUCKH MOCIIEICTBUI e TETLHOCTH,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM;

0) 6a30BbBIE UCCIIETOBATEIHLCKUE ICHCTBUS:

BIIQ/IETh HaBBIKAMHU y4eOHO-UCCIIEIOBATENLCKON M MPOEKTHOW NEATENIbHOCTH, HAaBBIKAMU
paspenieHus mpooem;

CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB  PELICHHS
MPAKTHYECKHX 33124, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

OBJIaJICHUE BHJIAMH JIEATEIBHOCTH 10 TOJIYYEHUIO HOBOIO 3HAHMsS, €ro MHTEpIpEeTalunH,
MpeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHCIE IIPH
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOEKTOB;

dbopMHupoBaHHE HAYYHOTO THUMA MBIIIICHHUS, BJIAaJCHUE HAYYHOW TEPMHHOJIOTHEH,
KITFOYEBBIMH MOHATHSIMHU U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4ll B 0Opa30BATEIHbHON ACATEIHHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh  IPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTYaJIM3HpPOBATh 3a/ady, BBIJBUTATh
TUIIOTE3Y €€ peIleHHs, HAaXOAWUTh AapryMEHThl Uil JI0Ka3aTelbCTBA CBOUX YTBEPXKICHHIH,
3aaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIC B XOJI€ PEUICHUS 3aaud Pe3yIbTaThl, KpUTHUECKH OIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

pa3pabaTbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YIETOM aHaJIN3a UMEIOIINXCSI MaTepUATbHBIX
¥ HEMaTepHAaJIbHBIX PECYPCOB;

OCYIIECTBIISITh IIeJICHANPABICHHBI TIOUCK TEPEHOCa CPEICTB M CIIOCOOOB NEHCTBUS B
npoeCCUOHATIBHYIO CPELY;

yMETh TIEPEHOCHTh 3HAHWUS B  TIO3HABAaTENBPHYIO M  TPAKTHYECKyl0  00iacTu
KHU3HEJIEATeTbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIIBUTATh HOBBIE HJIEH, TIpe/IaraTh OPUTHHATbHBIE TIOJXObl U PEIICHHUS,

CTaBHUTH MPOOJIEMBI U 337a49H, JIOMyCKAIOIINE aJIbTePHATUBHBIC PEUICHUS;

B) paboTa ¢ uHdpopmMaruei:

BJAJIETh HABBIKAMH TIOJIy4eHUS HMHPOpPMAUM #3 HMCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh TOUCK, AaHalu3, CHUCTEeMAaTH3allMi0 ¥ HHTEPIpPETaINIo
UH(POPMALIUHU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHS;

CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (hopMaTax c y4eTOM Ha3HaueHUs UH(pOpMaLUU U 1IeIeBOi
ayJUTOPUH, BEIOHPAst ONTHMAIBHYIO (JOPMY TIPEICTABICHHUS M BU3YAIN3allNH;

OLIGHHUBATh JTOCTOBEPHOCTH, JIESTUTUMHOCTh MH(OpPMAIIMU, €€ COOTBETCTBUE MPABOBHIM U
MOpPaJIbHO-3THYECKHM HOpMaM;

UCIIONIb30BaTh CpPEICTBA HMH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX M OpPTaHM3AlMOHHBIX 3a/1a4 C COOIIOIEHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, PecypcocOepeKeHH s, TPaBOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€301acHOCTH;

BIaJIeTh HAaBBIKAMHM pAClO3HABaHUS U 3alUTHl  WHGpOpManuu, WHGOPMALMOHHON
0€30MaCHOCTH JIUYHOCTH.

OBnazneHue yHUBEpPCAIbHBIMU KOMMYHHUKATUBHBIMH JICHCTBUSMU:

a) obuieHue:

OCYIIECTBISITh KOMMYHHUKAIIUU BO BCeX chepax KHU3HU;

pacrio3HaBaTh HeBepOalIbHBIE CpeICTBA OOIIEHUS, MOHMMATh 3HAYEHHWE COLMAIBHBIX
3HAKOB, PACIO3HABATh MPEANOCHIIKNA KOHPIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

BJIAJICTh PA3IMYHBIMH CITIOCOOAMU OOIEHHSI U B3aUMOJICHCTBUS;
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apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYAaTh KOH(DIUKTHBIC CUTYAIIUH;

pa3BepHYTO M JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHUS C HCIOIb30BAHUEM S3BIKOBBIX
CPEJICTB;

0) COBMECTHasI IeATeIbHOCTb:

MOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMaHIHON 1 UHIUBUAYaTbHONU PaOOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHMA C y4ETOM OOIIMX HHTEPECOB, U
BO3MOYKHOCTEH Ka)0T0 4JeHa KOJIEKTUBA;

INPUHUMATh LI€TM COBMECTHOM JEeATEJbHOCTH, OPIraHW30BbIBAaTH U KOOPJIWHUPOBATH
JEUCTBUSI TIO €€ JIOCTHKEHUIO: COCTABJIATH IJIaH JEWCTBUM, paclpeleisiTh PO C YYETOM
MHEHUH YYaCTHHKOB 00CYXJaTh Pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBATh KaYeCTBO CBOETO BKJAJa U KAXKIOTO y4acTHUKA KOMAaHABI B OOMIMI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

mpeaiaraTh HOBBIE TMPOEKTHI, OICHUBATh WUJEU C TO3ULIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

KOOPJIMHHUPOBATh U BBHINOJMHATH pPAabOTy B YCIOBHUSX pPEAlbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

OCYLIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IUYHBbIX CUTyalusX,
MPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, ObITh HMHUITUATHBHBIM.

OBnaseHre YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBHUSIMHU:

a) CaMOOPTaHMU3aIUs:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO ACSITENLHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BATEIBHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PELIEHUS MPOOJEeMbl C YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM;

pacimupsaTh paMKH y4eOHOTO MPEeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM 3PYIUIMHN B Pa3HbIX 00JIacTAX
3HAHMM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBHI B JAESITEIHHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/IETh HABBIKAMHU MO3HABATENBHON periekcur Kak OCO3HAHUSI COBEPIIAEMBIX JECUCTBUMN
Y MBICIIMTEIBHBIX MPOLIECCOB, X PE3YJIHTATOB U OCHOBAHUI;

UCIIONIb30BaTh IPUEMBbI peIeKCHU IS OLIEHKH CUTYyallud, BEIOOpa BEPHOTO PEIlIeHUs;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

B) OMOLIMOHANLHBIM UHTEIUIEKT, MPeroaaraiomui chopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOILIET0 CIIOCOOHOCTh NMOHMMATh CBOE 3MOIMOHAJIBLHOE COCTOSIHUE,
BUJICTh HAIMIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHANBHOMN cepbl, OBITh YBEPEHHBIM B ce0€;

caMOperyJIUpOBaHMUsI, BKJIIOYAIOIIETO CaMOKOHTPOIJIb, yMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIIOCOOHOCTh aJanTUPOBATHCA K SMOIMOHATHHBIM
WU3MEHEHUSM U TPOSIBIISITH THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHUBAIlMHU, BKIIOYAIONIEH CTpEMJICHHE K AOCTH)KCHHUIO LEIH U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTH, YMEHUE JIEHCTBOBATH, NCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBLHOE COCTOSIHHE JPYTHUX,
YUUTBIBaTh €r0 TP OCYIIECTBICHMM KOMMYHHKAIIUH, CIIOCOOHOCTb K COYYBCTBUIO H
COTIEePEKUBAHHUIO;

COILIMAJbHBIX HABBIKOB, BKIFOYAIONIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYTUMHU
JOABMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pelaTb KOHMINKTHL;

T') IPpUHATHE ce0s U APYTHX JIHOJICH:



NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI M apryMeHThl Jpyrux JIOJe 1pHu aHalu3e pe3yibTaToB
NESATENIHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX JIOJEH Ha OMNOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JPYTroro 4eaoBeKa.

npeomemmuix:

ITP6 1 cdopMUpOBaHHOCTH MPEJCTABICHUNA O POJIM M MecTe (PU3MKM M aCTPOHOMMHU B
COBPEMEHHOM HayuyHON KapTMHE MHpa, O cucTeMooOpasyomeld ponu (U3MKH B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHMKHM M COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJA€ POCCHUHCKUX U
3apyOeXHbIX YyUYEHBIX-(QU3UKOB B pa3BUTHE HAyKW; IOHUMaHHE (UINYECKON CYIIHOCTU
HaOJr0/1aeMbIX SIBJICHUH MUKPOMHUpPA, MAKpPOMHUPA U MeraMHpa; MOHUMaHHE POJIM aCTPOHOMHH B
MPaKTUYECKON JEATEIbHOCTU Y€JIOBEeKa U JalbHEHIIeM HayYHO-TEXHHYECKOM Pa3BUTHUH, POJIU
¢u3uky B GOPMHUPOBAHUU KPYro3opa U (GyHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKA JUIsl PELICHUs
MPaKTUYECKHX 3a]a4;

[1P6 2. copmupoBaHHOCTH YMEHHMI pacro3HaBaTh (hU3MUECKHE SIBICHUS (IIPOLECCH) U
OOBSACHATP KX HA OCHOBE M3YyUYEHHBIX 3aKOHOB: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpsSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MajJieHHWEe TeJ, ABWKEHHE MO OKPYXHOCTH, HMHEPIHS,
B3aMMOJIecTBHE Tel, KojebaTelnbHOe ABM)KEHHE, PE30HAHC, BOJHOBOE ABIMKEHHUE; MU Qy3us,
OpOYHOBCKOE JIBUKEHME, CTPOCHHUE >KUIKOCTEH M TBEpHABIX Tell, U3MEHEHHE o0beMa Tel Ipu
HarpeBaHuu (OXJIAXKJIEHUH), TEIUIOBOE paBHOBECHE, HCIApEHHE, KOHJIEHCAIs, IJIaBJICHUE,
KPUCTAJIN3ALUs, KHUIIEHHE, BIJIAXHOCTh BO3/yXa, CBSI3b CpPEAHEM KHUHETUYECKOW DSHEpruu
TEIUIOBOTO JIBM)KEHHUSI MOJIEKYJ ¢ a0COJIOTHOM TeMIepaTypo, MOBBIIIEHUE JABJICHUS ra3a Mpu
€r0 HarpeBaHWM B 3aKPbITOM COCYJE, CBSA3b MEXKIYy IlapaMeTpaMu COCTOSIHUSI TIas3a B
U30MpoLeccax; IIEKTpU3aLMs Tell, B3aUMOJEHCTBHE 3apsi/10B, HAarpeBaHUE IPOBOJIHUKA C TOKOM,
B3aMMOJICMCTBE MAarHUTOB, 2JEKTPOMAarHUTHas WHAYKLHSA, JAECWCTBUE MarHUTHOIO IOJIA Ha
OPOBOJHUK C TOKOM W JBIDKYIIMHCA 3apsif, AJIEKTPOMAarHWTHbIE KOJIeOaHUS M BOJIHBI,
OpSMOJIMHEMHOE pPacHpOCTpaHEHUE CBeTa, OTPaXKeHHWEe, MpeJOMIICHUE, HHTeppepeHIns,
TUpakus ¥ MOJsSpU3alMsl CBETa, JUCHepcusi cBeTa; (POTOANEKTpUUYecKuil 3P¢eKT, CBETOBOE
JaBJICHHE, BO3HMKHOBEHHME JIMHEHYATOrO CIEKTpa aTOMa BOJOpPOJA, €CTECTBEHHas U
UCKYCCTBEHHas paJl0aKTHUBHOCTH;

[1P6 3. BrasgeHuWe OCHOBOMOJATAIOIIMMHU (U3UUYECKUMHU TMOHATHSIMU W BEJIWYMHAMH,
XapaKTepU3yIOIMMH  (U3NYECKUE MPOLECChl (CBSI3aHHBIMU C MEXaHWYECKUM JBUIKEHHEM,
B3aUMOJICHICTBUEM TeJl, MEXaHWYECKHMMH KOJEOAaHUSIMHM M BOJHAMM; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBHIMU MPOLECCAMU; JJIEKTPUYECKUM W MAarHUTHBIM MOJISIMU,
INEKTPUYECKUM TOKOM, DIEKTPOMAarHUTHBIMU KOJEeOaHUSMH U BOJHAMH; ONTHUYECKUMU
SBJICHUSIMU;  KBAHTOBBIMM  SIBIICHUSIMM, CTPOGHHEM aToMa M aTOMHOIO  f1pa,
pPaJMOaKTUBHOCTHIO); BIAJCHHE OCHOBOIMOJATAIOIUMH  ACTPOHOMHYECKHMMH  TOHSTHUIMH,
MO3BOJIAIOIIMMHU  XapaKTEpHU30BaTh IMPOLECCHl, MPOUCXOASIIME Ha 3Be3JaX, B 3BE3JIHBIX
CHUCTeMaX, B MEXTaJIaKTHUeCKON cpene; MBIKEHHE HEOECHBIX Tell, SBONIOIHUIO 3BE3] U
Bcenennoli;

[Ip6 4. BnajeHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMH (3aKOH BCEMHUPHOTO
tarotenusi, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHWS MEXAHUYECKOW SHEPruH, 3aKOH
COXpPaHEHHUS UMIYJIbCa, MPHUHLUI CYNEPHO3ULIUUA CHJ, MPUHIHUI  PABHOMPABHOCTU
MHEPLHATIbHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHS BEILECTBA,
ra3oBbIe 3aKOHBI, IEPBBIA 3aKOH TEPMOJIMHAMUKHU; 3aKOH COXPAaHEHUsS SJIEKTPUUYECKOTO 3apsiia,
3akoH Kyinona, 3akon Oma i yyacTka Lienu, 3akoH OMma JUisl ITOJIHOM AJIEKTPUYECKOW IIenH,
3akoH Jlxoyns - JleHla, 3aKOH 3JEKTPOMAarHUTHON WMHIYKIMH, 3aKOH COXPAaHEHHUS DHEPIHH,
3aKOH NPSAMOJIMHEWHOTO PaclpOCTPAHEHHs CBETA, 3aKOH OTPa)KEHUS CBETA, 3aKOH IIPEIOMIICHUS
CBETA; 3aKOH COXPAHEHHUS ODHEPrHH, 3aKOH COXpPAaHEHHs] HUMITYJbCa, 3aKOH COXpaHEHUs
EKTPUYECKOr0 3apsiia, 3aKOH COXpPaHEHMsI MaccOBOIO 4YHMCIA, MOCTyJaTel bopa, 3akoH
pPaZOaKTUBHOTO paclaja); YBEpEHHOE HCIOJIb30BAaHUE 3aKOHOB W 3aKOHOMEPHOCTEH mpu
aHaJIM3€e (PU3UUECKUX SBJICHUH U ITPOLIECCOB;



[IP6 5. ymeHHe y4MTHIBaTh TPAHUIbBI NMPUMEHEHUS W3YyUEHHBIX (U3UUYECKUX MOJeneil:
MaTepuallbHas TOYKa, WHEpIMalbHas CHCTeMa OTCYeTa, WACATIBHBIN Ta3; MOJEIN CTPOCHHS
ra3oB, JKUAKOCTEH W TBEPABIX TeJ, TOUCUHBIH SJICKTPUUECKUH 3apsi, sAepHas MOJENb aroma,
HYKJIOHHAsI MOJIENTb aTOMHOTO Si/Ipa MPH pelieHnH HU3NIECKHX 3a/1a4;

[1P6 6. BnasieHNe OCHOBHBIMHM METOJIaMH HAYYHOTO MO3HAHUS, UCTIONb3YEeMbIMU B (PU3HKE:
MIPOBOJIUTH TPSIMBbIE M KOCBEHHBIE M3MEpPEHUsS (PM3MUECKUX BEJMYWH, BBHIOWpAs ONTHMAJIbHBIN
Croco0 HM3MEPEeHUs U UCHONb3ys H3BECTHBIE METOJbl OIIEHKHM IOTPELIHOCTeH H3MEepeHHi,
MIPOBOJIUTH HCCIIEIOBAHUE 3aBHUCHMOCTEH (PU3UYECKUX BEIMYMH C HWCIOJIH30BAHUEM MPSIMBIX
U3MEpPEHUl, OOBSACHATH IMOJNYyYEHHbIE PE3yJbTaThl, UCHOJB3Ys (PU3MUECKUE TEOPUH, 3aKOHBI U
MOHATHUS, W JIeNaTh BBIBOJBI, COONIONATh MpaBHia OE30MacHOTO TpyJda MpH TPOBEICHUH
UCCIIEIOBaHUN B paMKax y4eOHOro SKCIEpUMEHTa M yuyeOHO-HUCCIIe0BATENIbCKOM AeATeNbHOCTH
C HCTIOJNB30BaHUEM IH(PPOBBIX H3MEPUTEIBHBIX YCTPOWCTB M JTaOOpaTOPHOTO 00OpYIOBAHUS,
c(OPMHPOBAHHOCTh MPEJACTABICHUA O METOJaX IOJyYeHUs] HAyYHBIX aCTPOHOMHYECKHX
3HAHHII;

[IP6 7. chopMUPOBAaHHOCTb YMEHHUS peEIIaTh pacyeTHbIe 3a7ayd C SBHO 3aJaHHOMN
(U3NIECKON MOJIENbI0, HCIONB3Ys (M3NYECKHE 3aKOHBI W TMPHUHIUIBI;, HAa OCHOBE aHaJM3a
YCIIOBHSA 33J]a4i BBIOUPATh (PU3UUECKYIO MOJETb, BBIICATh (PU3NYECKHE BETUUUHBI U (POPMYIIBI,
HEOOXOIMMBIE /ISl €€ PEUICHHUs, TPOBOANTH PACUYEThl W OLIEHUBATh PEATLHOCTH IMOIyYEHHOTO
3Ha4eHUs1 (U3NYECKOM BEJIIMYMHBI, pellaTh KaueCTBEHHbIE 3a/lauM, BBICTPAaWBas JIOTMYECKH
HETIPOTUBOPEYMBYIO LIEMIOYKY PACCYKACHUN C OMOPON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HUECKUE SIBICHUS;

[1Ip6 8. chopMUpPOBAaHHOCTH YMEHUS NMPHUMEHSTH IOJyYEHHBIC 3HAHUS IS OOBSICHEHUS
YCIOBUI NPOTEKaHUs (PU3NUECKUX SBJICHUM B IPUPOE U AT IPUHATUS TPAKTUUYECKUX PEILCHHM
B TIOBCEHEBHOM MMW3HU s oOecrneueHusi O€30MacHOCTH NpU OOpalleHUU € ObITOBBIMU
npubopaMu M TEXHMYECKUMM YCTPOWCTBAMM, COXPAHEHMS 3JI0pOBbsi U COONIOJIEHHS HOPM
9KOJIOTUYECKOTO TOBEJCHHUS B OKpPY)KAIOLIeH cpejie; MOHMMaHuE HEOOXOAUMOCTH MPUMEHEHHS
JOCTHKEHUH (PU3MKM U TEXHOJIOTUH IS paliMOHAILHOTO MPUPOIONOIb30BAHNUS;

[Ip6 9. chopmupoBaHHOCTH COOCTBEHHOW TMO3HMIIMM TIO OTHOMICHUIO K (HU3HUYECKOM
UHPOpPMALIMK, TOIXy4aeMOW M3 pa3HbIX HCTOYHMKOB, YMEHUH HCHOIb30BaTh LUPPOBBIE
TEXHOJIOTUH JUIs TIOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETAMN W TIPEACTABICHUS YYEOHOH H
HAYYHO-TIOMYJISIpHOW MH(OPMALMU; pPa3BUTHE YMEHMH KPUTUYECKOrO aHaju3a IoJydaeMon
UHpOpMaLNY;

[Ip6 10. oBnajeHue ymeHHUsSMH paboOTaTh B TPYIIE C BBINOJHEHUEM Pa3IMYHBIX
COLMAIIBHBIX POJIEH, TUNITAHUPOBATH PadOTy TPYIIIBI, PATMOHAIBHO PACTIPEACTISATh e TeIFHOCTh B
HECTAaHAAPTHBIX CUTYyallUsX, aJeKBaTHO OLEHMBATH BKJAJ KaXKJIOTO M3 YYaCTHHUKOB TPYIIBI B
peleHne paccMaTpUBaeMOi TIPOOIIEMBI;

[1p6 11. oBnagenwue (chOpMUPOBAHHOCTH MPEACTABICHUH) MMPaBUIAMHU 3alHCH (PU3NUECKIX
(hopmy penbeHO-TOUCUHON CHCTeMbl 0003HaueHu JI. Bpaitis (u1s ciaenbX U cliabOBHISATIIIX
00y4aromuxcs).



2. CTPYKTYPA Y COJIEP’)KAHUE MTPOTPAMMBI OBII[EOBPA30OBATEJILHOIA
JUCHUTIIMHBI

2.1. O6beM nporpaMmbl 00111€00pa30BaATEILHOM TMCHUILIMHBI M BU/IbI PA00THI

Bun yueGHOM paboThI O0bem B Obwem B
aKaJIeMHYECKHX YacaxX | aKkaJeMHYECKHX
ouHas hopma qacax
00yueHus 3aouyHas popma
00yUeHHS
O06beM 00111e00pa30BaTEIIbHON JUCITUTIINHEL, 117 117
B TOM YHCJIE peaTn3yeMblii B (hopMe MpaKTHIEeCKOI 75 8
MOJTOTOBKH
B TOM 4YHCJIe U3 00BhemMa o011e00pa3oBaTeIbHON
JMCLUIUINHBIL:
TeopeTnueckoe oOydeHHe 42 4
[IpakTuueckue 3anATHs (€ciu 75 8
MPETyCMOTPEHO)
CamocrosTenbHas padora (eciu 0 105

IpelyCMOTpeHa

[TpomesxyTounas arrectanus / popma KOHTPOIIS

apyrue Gopmbl
KOHTPOJIS

npyrue Gopmbl
KOHTPOJIS
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2.2 TemaTH4yecKuil IUVIaH U COJePKAHHE MPOrpaMMbl 00111e00pPa30BaTeIbHOMN TN CHUIITTHHBI

HaunmenoBanue Dopmbl Coaepixkanue JIEKIMOHHOIO O0bem O0bem HaunmeHnoBanue Yposennb
pa3aesioB U TeM OpraHu3anuu MaTepuaJa, IpaKkTH4ecKue 4acos 4acoB CHHXPOHM3HPOBAHH | OCBOEHMA
y4eOHoit 3aHATHS, CAMOCTOSITeIbHasI padoTa oYHasi 3a04HaA bIX
AeATeJbHOCTH o0yyarommxcst ¢hopma ¢opma o0pa3oBaTebHbIX
00y4YarIIHNXCH o0yueHust 00yueHus1 pe3yJbTaTOB
(TOJILKO KO/bI)
1 2 3 4 5 6 7
BBenenue TeopeTuueckoe ®dusznka — ¢yHAaAMEHTAIbHAs HayKa O 2 2 JIP 2
o0yueHue npupoje. EcTecTBeHHOHAay4YHBIM METOJ MP
MO3HAHUS, €r0 BO3MOKHOCTH U T'PaHULIbI I1P1-13
MIPUMEHUMOCTH. DKCIEPUMEHT U TEOpUs
B  Ipouecce  IO3HaHUSA  MPUPOJBI.
MogenupoBanue GU3NUECKUX SBICHUN U
npoueccoB. Poib  3KkcriepuMeHTa U
TEOpUHU B IIPOLIECCE MO3HAHUS MPUPOJBL.
O®usnyeckas BenuuuHa. [lorpemHoctu
M3MepeHuil  (U3MYECKHX  BEITUYHH.
dusnueckue 3aKOHBI. I'panuub
NPUMEHUMOCTH  (U3NYECKUX 3aKOHOB.
[lonsate o ¢GU3MYECKON KapTUHE MUpAa.
3HayeHne  (QU3MKM TPU  OCBOCHHUH
npodeccuit CIIO wu cnemumanpHOCTEH
CIIO.
1. Mexanuka TeopeTnueckoe Kunemartuka. Mexannueckoe 6 JIP 1
oOyueHue JIBUKEHHE. [Iepememienue. ITyTsb. MP
CKopocCTb. PaBHoMepHOE I1P1-13
IPSIMOJIMHEMHOE JIBUJKCHHE. Y CKOPECHHUE.
PaBHOnepemenHoe NPAMOJIMHEHHOE
JBIKEHHE. CBobOoaHoOEe najcHue.

JIBuxeHue tena, OpoLIEHHOTO MO/ YIIIOM
K ropu30HTY. PaBHOMEpHOE ABUKEHUE 11O
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OKPY’KHOCTH.

3akonbl  Mexanuku  HbloTona.
Ilepsriii 3axkoH Hprorona. Cuna. Macca.
Nmnynec. Bropoir 3akoH Herorona.

OcHoBHOU 3aKOH KJIACCHYECKOU
JuHaMuku. Tperuit 3akoH Hprotona.
3akoH BCEMUPHOIO TATOTEHUSL.

I'paButarmonnoe mosie. Cuiia TSHKECTH.
Bec. CnocoObl u3MepeHusi Macchl Tell.
Cuibl B MEXaHHUKE.

3aKoHBI COXpaHeHHs B MEXaHHMKe.
3aKOH COXpaHEHUs UMITYJIbCA.
PeaxtnBHOE nBIOKeHHE. PaboTa CHIIbI.
PaboTa nmorennmansHeIX CHI. MOITHOCTE.
Oueprusi. Kunernueckas sHeprusi.
[ToTenunanpHas 3Heprus. 3aKoH
COXpaHEHHUsI MEXaHUYECKOW SHEPTHUH.
[IpuMmeHeHne 3aKOHOB COXPAaHCHUSI.

IIpakTrueckue
3aHATUSA

(B TOM 4ncie B (popMe NMPAKTHYECKOM
MOATOTOBKH)

HccnenoBanue ABMKEHMS Tena IOJ
JIEUCTBUEM ITOCTOSIHHOW cuiibl. 3yueHue
3aKOHA COXpaHEHUs HWMITYJIbCA.
CoxpaHeHre MEXaHNYECKOW SHEPTUH TPH
JBW)KECHUU Tela I0J JEUCTBUEM CHII
TsokecTh W ynpyroctu.  CpaBHeHue
paboThI CHJIbI c U3MEHEHUEM
KUHETHUYECKON SHEPTUU TeNa.

N3ydyeHue 3aKOHOB COXpaHEHUs Ha

npuMepe yaapa IapoB "
OaTMCTUYECKOTO MasiTHUKA. M3yueHue
0COOEHHOCTEM CUJIBI TpEeHUs
(CKOJIB)KEHHS).
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Hemoncmpayuu: 3aBUCUMOCTh
TPAaCKTOPHUH  OT  BBHIOOpA  CHUCTEMBI
OTCYETA. Bust MEXaHUYECKOIO
JBIDKEHUS. 3aBUCUMOCTh YCKOPEHUS Tea
OT €ro MacChl M CHUJIBbI, JCHCTBYIOIIEH Ha
teno. Croxkenue cuia. PaBeHcTtBO U
MIPOTUBOMONIOKHOCTh HAMPABICHUS CHII

JIIEUCTBUS u MPOTUBOJICUCTBUS.
3aBUCUMOCTh ~ CWJIbl  YOPYTOCTH  OT
nedopManuu. Cunbl TpPEHHUSL.

Hesecomocts. PeakTHBHOE IBMXKECHHE.
Ilepexox NOTEHIMAIBHOW JSHEPIUM B
KMHETHUYECKyl0 M o0paTHO. Pemenue
TECTOBBIX 3aJaHUH.
CrangapTu3upOBaHHbIN TECT.

CamoctosrenbHast | [loaroroBka Kk JeKUUSAM U MPAKTHUYECKUM 18

pabota 3aHITUIM
2. OcHOBBI TeopeTunueckoe OcHoOBBI MOJIEKYJISIPHO- JIP
MOJIEKY I PHO o0yueHue KHHeTHYecKOH Teopun. MHiaeaabHbIi MP
¢puszuku u ras. OcHOBHBIE IIOJIOKEHUS I1P1-13
TePMOJAMHAMMKH MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Pa3mepsl m Macca MoOJeKysl M aTOMOB.
BpoynoBckoe nBmwxkenue. uddysus.
Cunbl W DHEPrusi MEXMOJEKYJSIPHOTO
B3aUMOJICHCTBHSL. Crpoenue
ra3000pa3HbIX, KHUIKAX U TBEPIBIX TEJl.
CKopocTH JBWXEHHMS MOJEKYl U UuX
n3mepenue. MneansHelii ra3. JlaBieHue
rasa. OcHoBHOE ypaBHEHHE
MOJIEKYJISPHO-KHHETHYECKOM TEOPHH
razoB. TemmepaTypa u €€ HU3MEpEHHE.
l'a3oBble 3akoHBI. AOCONIOTHBIA HYJb
TEeMIIePATypBl. TepmoanHaMuyeckas

13




IKana TEMIIepaTyphbl. YpaBHeHue
COCTOSIHUSL HJEaIbHOrO rasa. MouspHas
ra3zoBasi IIOCTOSIHHASL.

OcHoOBBI TEPMOAMHAMHUKH.
OCHOBHbIE MOHATUS M  ONPEICIICHUS.
BnyTtpenHss SHEPIUst CUCTEMBI.

BHyTpeHHsAsI dHeprus WACanbHOIO rasa.
PaGora u Teriora kak ¢popMbl nepeaaun
sHepruu.  TemmoemkocTs. Y jenbHas
TEIJIOEMKOCTb. YPaBHEHHE TEIIOBOTO
OanaHca. IlepBoe Hayalio
TEPMOJMHAMUKHU. ANMabaTHbIN mpoliecc.
[IpuHIMIT nEWCTBUSA TEIUIOBOM MAILVHBI.
KIIJ TemnoBoro naurarens. Brtopoe
Hayajio TEPMOIUHAMUKHU.
TepmonnHamuueckas IKajia
TeMrepatyp. XOJOJAWUJIbHBIE MAlIUHBI.
TennoBsle aBurarenu. OxpaHa IpUPOJIBI.

CpoiictBa mnapoB. lcmapenue wu
KoHAeHcauus. HacelmeHnHsli nmap u ero
CBOIcTBa. AGCOMIOTHAS M OTHOCUTEIbHAS
BJIAXHOCTb ~ BO3AyXa. Todka  pOCBHIL
Kunenue. 3aBUCUMOCTH TeMIEpPATYphI
KUIIeHHUs OT JaBiieHus. lleperpersiii map
U €ro UCIIOJIb30BAHHUE B TEXHUKE.

CsoiicTBa JKHJIKOCTEH.
XapakTepucTUKa KUIKOTO COCTOSHUS
BEIIECTBA. [ToBepXHOCTHBII CI0M

KHUJAKOCTA. OHEpPrusi IMOBEPXHOCTHOTO
cios. SIBieHUs Ha TpaHUIE >KUIKOCTH C
TBepAbIM TenoM. KanumisipHele sBiieHuUs.

CaoiicTBa TBEPAbIX TeJl.
XapakTepucTUKa TBEPJOTO COCTOSHUS
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BEILIECTBA. YIIPYrue CBOMCTBA TBEPIBIX
ten. 3akoH ['yka. Mexanuyeckue
CBOMCTBAa TBEpABIX Tel. TeroBoe
paclIMpeHUe TBEPIBIX TN U KUIKOCTEH.
[LiiaBnenue U KpUCTAIUIM3ALMSL.

[IpakTnueckue
3aHATUSA

(B TOoM 4uciie B popMe NMPaKTHYECKOH
MOJATOTOBKH)

W3mepenue BinaxHOCTH BO3IyXa.
N3mepeHne noBepXHOCTHOTO HATSHKEHUS
*)uakoctu. Habmonenne nmporecca
Kpucrammzauuu. U3yuenue
nedhopmaruu pactspkeHus. Mzydenune
TEIJIOBOTO PACIIMPEHUS TBEPABIX TEI.
N3yuenne ocobeHHOCTEHN TETIIOBOTO
pacuMpeHus BOJbI.

Hemoncmpayuu: JIpnxenve
OpoyHOBcKUX yacTull. Juddysus.
W3menenune naBneHus rasa ¢
W3MEHEHUEM TEeMIIepaTypbl IPU
MIOCTOSIHHOM 00beMe. M3oTepmuueckuii u
n300apHbIii porieccel. i3MeHeHue
BHYTPEHHEHN YHEPTUU TEN MPHU
coBeplIeHHH paboThl. MOeNn TEIIOBBIX
neurareneil. Kunenue Bojbl npu
MOHWXEHHOM naBienu. [lcuxpomerp u
TUTPOMET. SIBICHUS TOBEPXHOCTHOTO
HaTsHKEHUS U cMaduBaHus. Kpucramisl,
aMop(QHBIC BEIIECTBA,
XKUJKOKpUCTAJUIMUECKHE Tena. Pemenue
TECTOBBIX 3agaHui. Ompoc

10

CamocTrosTenbpHas
pabota

IToaroToBka K JEKIUSIM U MPAKTUYCCKUM
3aHATUAM

18

Teoperuyeckoe

DJleKTpUYECcKoe moJie.

JIP
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JIEKTPOANHAMMK
a

oOyueHue

DNEeKTpUYECKUE 3apsiabl. 3akoH
coxpaHeHus 3apsga. 3akoH Kyrona.
Dnekrpuyeckoe mnoise. HanpsipkeHHOCTb
3JIEKTPUYECKOIO IOJIA. [IpuHDHN
cynepno3unuu  mnonei. Pabota cun
3JIeKTpocTaTudeckoro nojs. Ilorenunant.

PazHocTh INOTCHIIMAJIOB.
SKBI/IHOTGHHI/IaJ'II)HI)Ie IMMOBECPXHOCTH.
CBs3b MCKAY HAIMpPsA>KCHHOCTBIO n
Pa3HOCTBIO IIOTCHIINAJIOB

IEKTPUUYECKOTO TMoJisA. JMAJIEeKTpUKH B
anekTpudeckoM  mose.  [lomspuzarus
JAIIEKTPUKOB. [IpoBotHUKH B
JneKTpudeckoM Tosie. KoHIeHcaTopsl.
CoenuHeHHne KOH/IEHCATOPOB B Oarapero.
OHeprusi 3apsUKEHHOTO  KOHJEHCATOopa.
DHeprust NeKTPHUUECKOro MoJIsl.

3aKOHBI MOCTOSAHHOI'O TOKA.
Vcnosus, HEOOXOIUMBIE TS
BO3HHUKHOBEHUS u Mo IepKaAHUS

anekTpuyeckoro Toka. Cuna Toka U
IJIOTHOCTh TOKA. 3akoH Oma 1t yuacTka
e oe3 SJIC. 3aBHUCHUMOCTD
AJIEKTPUYECKOTO  COMPOTHUBIICHHS  OT
Marepuana, TUTMHBI 51 IJIOIIA a1
MOMEPEYHOT0  CEYEHHUsI  IPOBOJIHHUKA.
3aBHCHMOCTD AIEKTPUIECKOTO
COTPOTHUBIICHUS MIPOBOTHUKOB oT
TEMIEpaTypbl. DIEKTPOJABUKYIIAS CHUIIa
HMCTOYHHUKA TOoKa. 3akoH Oma 115 IOJIHOH
LIETIH. CoennHenne MIPOBOTHUKOB.
CoenuHeHne HCTOYHUKOB
SJICKTPHYECKONM DSHEPruM B OaTapero.

MP
I1P1-13
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3akoH [Dxoyns—Jlenna. PabGora w
MOIITHOCTD 3JIEKTPUYECKOTO TOKa.
TemnnoBoe aeiicTBHUE TOKA.

DileKTpuYecKuii TOK B
MOJIyIIPOBOHUKAX. CoOcTBeHHas
MPOBOJIUMOCTh MOJTYTIPOBOIHUKOB.
[TonynpoBOAHUKOBBIE TPUOOPHI.

MaruuTHoe noJsie. BeKTop MHIYKIUU
MAarHuTHOTO TOJIAL. [eiicTBue
MAarHUTHOTO TOJISI HAa MPSAMOJIMHEHHBIN
MPOBOJHUK C TOKOM. 3akoH Awmmepa.
BzamMmopneiictBue TOKOB. MarHuTHBIN
nmotok. Pabora 1o  mepeMenieHuro
MPOBOJHUKA C TOKOM B MAarHUTHOM IOJIE.
JlericTBue MAaTrHUTHOTO HoJIs Ha
newkymmiicss 3apsia.  Cuna  Jlopena.
Onpenenenue YAEIBHOTO 3apsna.
YckopuTenu 3apsyKeHHBIX YaCTHIL.
JIEKTPOMATHUTHAS HHAYKIMS.
DneKTpoMarHuTHasi UHIYKITUS.
Buxpesoe anekTpuueckoe mnosie.
CamouHyK1Msi. DHEPTUs MATHUTHOTO
TOJIA.

[IpakTrueckue
3aHATUSA

(B TOM 4ncie B (popMe NMPAKTHYECKOM
MOATOTOBKH)

N3yuyenne 3akoHa Owma i ywacTka
Leny, MOCJIE€0BATEIBHOTO u
NapajIeIbHOTO COEIMHEHUS
npoBoAHUKOB. W3ydyenune 3akoHa Owma
JUIs TIONIHOM 1enu. M3ydenue sBieHUs
AEKTPOMarHUTHOM MHAYKIHH.
Omnpeznenenue K03 PULMEHTA M10JE3HOTO

10
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JEUCTBUSL  BJIEKTPUYECKOrO0  YalHHUKAa.
Ornpezenienne TeMnepaTypsl HUTH JIAMITBI
HakanuBaHus. Omnpenenenne JOAC n
BHYTPEHHETO CONMPOTUBIICHUSI HCTOYHUKA
HaIpsKEHUSL.

Jemoncmpayuu: Bzaumopeiictere
3apsbKeHHbIX  Ten.  [IpoBoagHMKH B
3JIEKTpUYeCKOM Tosie. JludnekTpuku B
anekTpudeckoM moie. KoHaeHcaTopsl.
TermoBoe  AEHCTBUE  DIIEKTPUUYECKOTO
Toka. CoOCTBeHHass ¥  TpUMecHas
MIPOBOJMMOCTh MOJTyTIPOBOIHUKOB.
[TonynpoBOAHUKOBBII A0,
Tpanzucrop. OnpIT Opcrena.
Bzaumopenicreue MIPOBOJHUKOB c
TokaMu.  OTKIIOHEHHE  3JIEKTPOHHOTO
my4dKa MarHUTHBIM MOJIEM.
DNeKTPOABUTATEb.
DNEeKTPOU3MEPUTETbHBIE puOOpHI.
DneKTpoMarHuTHass HMHAYKIHS. OTBITHI
®dapanes. 3aBUCUMOCTD SOJIC
CaMOMHAYKIIMU OT CKOPOCTHU HU3MEHEHUS
CHUJIBI TOKa u WHIYKTUBHOCTHU
MIPOBO/IHUKA. Pabota
aNeKTporeneparopa.  Tpancdopmarop.
Ompoc

IIpakTHYeckasi MOArOTOBKA:
Pa3paborate mpe3eHTanuio 00 YYCHBIX,
BHECIIMX  3HAYUTEIbHBIM  BKJIAJ B
pasBuTHE 3JIEKTPOIMHAMUKHU.
[ToAroTOBUTH MHCTPYKIMIO MO paboTre ¢
NEKTPUYECKUMU IIpubopamMu
Pa3paboTaTh mpe3eHTaldI0 10 TeMe:
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«ONEeKTpON3MEpUTETbHBIC TPUOOPHIY.
Ha crenne ymets pacro3HaTh
KOHTPOJIbHO-U3MEPHUTEIbHBIC TPHOOPHI U
UX Ha3zHadeHue. BrimoigHeHne
MPAKTUYECKUX 3aJaHUI

CamocrosrenbHast | [loaroroBka K JEKUIUSAM U MPAKTHUYECKUM 18
pabora 3aHATHAM
4. KoseOanus u TeopeTuueckoe Mexannuyeckue KOJIe0aHuS. 2 JIP
BOJIHBI o0yueHue KonebarensHoe JBUKECHHUE. MP
lMapmonnueckue kosnebanus. CBOOOIHBIC I1P1-13

MexaHuueckue konebanus. JluHeitHble
MeXaHH4YeCKHUe Koyie0aTelIbHbIe CUCTEMBI.
[IpeBpamenue SHEpruu npu
KoJiebarenpHOM nBIKeHnu. CBOOOIHBIE
3aTyXawllue MEeXaHW4YeCKUe KoJeOaHus.
BriHyX1eHHBIE MEXaHUYECKHE
KojeOaHusl.

Yupyrue BoJHbl. [lonepeunsie wu
MPOJIOJIbHBIE BOJIHBL. XapaKTEPUCTUKU
BOJHBI. YpaBHEHHE IUIOCKOW Oeryiei
BoHBI. MHTepdepennus BonH. [loHarue
0 nudpakuy BOJH. 3BYKOBBIC BOJIHBI.
VYapTpa3ByK U €ro NpUMEHEHHE.

DJIeKTPOMATHUTHbIE KoJieOaHu.
CBoboHbIC 3J€KTPOMAarHUTHbHIE
koneOanusi. [IpeBpaiieHne SHEPTrUU B
KojebaTeTbHOM KOHType. 3aryXarolnue

AJIEKTPOMArHUTHBIE KoJeOaHMs.
I'eneparop HE3aTyXaroluX
AJIEKTPOMArHUTHBIX KOJICOaHH.
BrinyxeHHbie AIIEKTPUYECKHE
Koje0aHusl. [TepemeHHbII TOK.
['eneparop NIEPEMEHHOT O TOKA.
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EmkoctHOE u WHJYKTUBHOE
COTIPOTUBIICHUS  MEPEMEHHOTO  TOKa.
3akoH OMa Ui 3JEKTPUYECKOW Lenu
MEepEeMEHHOr0 ToKa. PaboTta m MOITHOCTH
MEPEMEHHOI0 TOKa. ['eHepaTopbl TOKa.
Tpanchopmatopsl. Toku BBICOKOM
yactoTbl. [lonmyuenue, mepenaya u
pacnpeeseHre IeKTPOIHEPTUH.
DJIeKTPOMATHUTHBIE BOJIHBI.
DNIEeKTPOMArHUTHOE TOJI€ KaK 0COOBIN
BUJI MaTE€PUU. DJIEKTPOMArHUTHbBIE
BoJIHBI. Bubpatop I'epua. OTKpBITHIM
KosiebaTenbHbIi KOHTYp. M300peTenue
pamuo A.C. IlonoBsiMm. [TonsiTHE O
panuocssizu. [Ipumenenue
9JIEKTPOMATrHUTHBIX BOJIH.

IIpakTrueckue
3aHATUSA

(B TOM 4ncie B (popMe NMPAKTHYECCKOM
MOJATOTOBKH)

N3yuenue 3aBUCUMOCTH nepuoaa
KoJe0aHUN HUTSHOTO (WM MPYKUHHOIO)
MasTHUKAa OT JJUHBI HUTH (WJIK MacChl
rpy3a). WHIyKTUBHBIE U E€MKOCTHOE
CONPOTUBIICHUS B LENU IIEPEMEHHOIO
TOKa.

Hemoncmpayuu: CBoOOHBIE U
BBIHY’K/ICHHbIE MEXaHUYECKUE
konebanus. Pezonanc. O6pazoBaHue u
pacnpocTpaHeHue YIpPYruxX BOJH.
Yacrora konebaHuil ¥ BEICOTAa TOHA
3ByKa. CBOOOHBIC AIIEKTPOMATrHUTHBIE
konebanus. OcuuiorpamMmma
nepemeHHoro Toka. Konaencarop B uenu
nepeMeHHOoro Toka. Karymka

16

JIP
MP
ITP1-13
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WHIYKTUBHOCTHU B LIETIH IEPEMEHHOTO
ToKa. Pe3oHaHC B mociieq0BaTeIbHOM
LIETIH [IEPEMEHHOT0 ToKa. M3myuenue u
aneM SHGKTpOMaFHI/ITHI)IX BOJIH.
Pangunocssse. Peienue kpoccBopa.

CamocrositenpHass | [loaroroBka K JIEKIUSIM M MPAKTHUYECKUM 18
pabota 3aHATHIM
5. Onrtuka TeopeTuueckoe IMpupoaa cBera. CkopocTb JIP
oOydeHue pacnpocTpaHeHus CBeTa. 3aKOHBI MP
OTPaXEHU U  IPEJIOMIICHUS  CBETA. ITP1-13

[Tonnoe otpaxkenue. JIun3bpl. ['nma3 kak
onruyeckas  cucreMa.  Onrudeckue
PUOOPHI.

BoJsiHoBBIE CBOliCTBA CBeTa.
Nurepdepennus ceeta. KorepeHTHOCTH
CBETOBBIX Jiyueil. UnTepdepenus B
TOHKUX IJIeHKaX. [Tosockl paBHOM
tonmuHbl. Konbiia HetoToHa.
Hcnonb3oBanue unTepdepeHIiny B HayKe
u TexHuke. Jludpakmus cera.
Judpakius Ha mieny B napajuieabHbIX
ny4ax. JludpakiroHHas penieTka.
[Tonsitue o ronorpaduu. [onspuzanus
nonepeuHbix BoJH. [lonspusanus ceera.
JIBOIHOE JTy4enpeIoMIICHUE.
[Honsapounel. Jucnepcus ceera. Buasl
cnekTpoB. CHeKTphl UCITyCKaHUSI.
CrieKTphl NOTJIOLIEHUS.
VYasTpaduoneroBoe U nHGpaKpacHoOe
u3inydyeHus. PentreHoBckue ayuu. Mx
MIPUPOJA U CBOMCTBA.

21




IIpakTrueckue
3aHATUSA

(B TOM 4ncie B (popMe NMPAKTHYECKOM
MOJATOTOBKH)
N3yyenne n300pakeHUs] MPEIMETOB B
TOHKOM JIMH3E.
WN3yuyenne  wuHTEepdepeHIUH U
nudpakIuy CBeTa.
I'panyupoBka CIIEKTPOCKOIIa u
ompeiesIeHue JUTHHBI BOJIHBI
CIEKTPaJIbHBIX JTUHUMH.
OrnpezenieHne MoKasaTess MPeTOMICHHS
CTEeKJIa
Omnpenenenne POKYCHOTO PACCTOSTHUS
paccenBaroen JIMH3bI
Ornpezenienre ONTUYECKON CUITBI U
(hOKyCHOTO paccTOSTHUS COOMparoIeit
JIUH3BI
Habnronenne CriomHoro u TMHeH4aToro
CrIeKTpa
Hemoncmpayuu:
3aKOHBI OTPAXKEHUS U TMPEITOMIICHHS
cBeta. [lonHoe BHYTpeHHEE OTpa)KCHHE.
Ontuyeckune npudopsl. MHTEpdepernms
ceeta. udpakmus ceera. [lomspuzanus
ceera. [lomydeHne cnekTpa ¢ MOMOIIBIO
npusmbl.  [lomydyenue  cmekTpa ¢
MOMONIbIO  AU(PPAKIIMOHHOW PEIICTKH.
CnekTtpockon
Ormpoc. BeinonHeHue npakTH4ecKux
3aaHuN

16

6. D1eMeHThI
KBAaHTOBOM
¢puzuku

Teopernueckoe o0yueHue KBantoBas ONTHKA.

KBanToBass rumote3a Ilmanka.
DOTOHBI. Brentani
(dhoTodekTpuueckuii 3 heKT.

JIP
MP
I1P1-13
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BuyTpennuit dotorddekr.
Tunst GOTOAIEMEHTOB.

dusuka aroma. Passurue
B3IJIS10B Ha CTpOEHHE
BEILECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax BOJOPOJA.
SAnepnast mosens atroma. OnbITHI
3. Pezepdopna. Moaens atoma
Bogopona 1mo  H.  bopy.
KBaHTOBBIE TE€HEPATOPBI.
Du3uKa AaTOMHOI0 sAaApAa.
EcrectBennas
PaaOAaKTUBHOCTh. 3aKOH
PaAMoOaKTUBHOTO pacnaja.
CriocoObl HabMIOIeHNS U
perucTpanmu 3apsKeHHbIX
gactull. Dddexr BaBunosa —
UYepenkosa. CTpoeHue
aToMHOTO siapa. Jledekt mMacchl,
SHEPrus CBS3U U YCTONYHUBOCTh
aTOMHBIX sifiep. S nepHble
peakuuu. MckyccTBeHHas
paaroaKTUBHOCTH. [lenenue
TsoKeNbIX aaep. Llennas sinepHas
peakuus. Ynpasisiemas [emHast
peakuus. SInepHslid peakTop.
[TonydeHnue paanoaKTUBHBIX
M30TOIOB U UX IPUMEHEHHUE.
buonoruueckoe aeiicteue
PaAMOaKTUBHBIX U3ITyUYEHUH.
DneMeHTapHbIe YaCTHIIbI.
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HpaKTI/I‘lCCKI/IC 3aHATUA

(B TOM H4uciae B (dopme
NMPAKTHYECKOH MOATOTOBKH)
Pemenue 3agau no reme
Hemoncmpayuu
®orodddexr. JIuneituareie
CIIEKTPBI PA3TUYHBIX BEIIECTB.
N3nydenue nazepa (KBaHTOBOTO
re”Heparopa). CueTyuk
WOHU3UPYIOLIUX U3ITYyUYECHUM.
Penienue TecTOBBIX 3a4aHUI

15

CaMocTosTenbpHas pa60Ta

HOI[FOTOBKE[ K JICKOUIAM U
IPAaKTUYCCKUM 3aHATUAM

18

7. IBoJronusa
Bcenennoii

Teopernueckoe oOyueHue

Crpoenne u  pasBuTHE
Bceaennoin. Hama 3Be3gnas
cucreMa — ['anakruka. Ipyrue
TAJIAKTUKH. beckoneyHoCTh
Bcenennoi. [TonsTue 0
KocMmosoruu. Pacmmpsromascs
Bcenennas. Mogens ropsdeit
Bcenennorn. Crpoenue u
MpoUCXOoXkaAcHNE ["amakTuk.

JBosonus 3Be31. 'mnoresa
npoucxoxaeHusi CouHeYHOH
CHCTEMBbI. TepmosinepHbIit
CHUHTE3. [Ipobnema
TEPMOSIEPHOU SHEPTETUKHU.
Oneprus ConHua u  3BE3[.
DBOIIOLS 3BE3I.
[Ipoucxoxaenne  CosHEUHON
CUCTEMBI.

CrpoeHnue u 3BOJIIOIUS
Bcenennoii. Ompoc
BplnlosIHEHNE TPAKTUYECKUX

JIP
MP
ITP1-13
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3aJjaHuN

Hemoncmpayuu
Conneunas cucteMa (MOJIENb).
CtpoeHue u BOJIIOIUS
Bcenennoii. Onpoc
BrImosTHeHUE PAaKTHYECKUX
3aJaHu

CamocrositenpHas paboTta IlogroToBka K JEKLHSIM U 15
MPAKTUYCCKUM 3aHATHIM

IIpomeskyTounas /popma kourpous : JPK

HUTtoro: 117 | 117

JUist XapakTepUCTHKH yPOBHS OCBOSHMS y4eOHOT0 MaTepHaia UCTIOIb3YIOTCs CIeAyIoIue 0003HAYECHNUS:

1. — 03HaKOMUTENBHBIN (y3HaBaHUE PaHEe U3YUEHHBIX 0OBEKTOB, CBOMCTB);

2. — penpoayKTUBHBIN (BBIIIOJIHEHUE AEATEILHOCTU IO 00pa3ily, UHCTPYKLIMU WM 110/ PYKOBOJCTBOM)

3. — IpOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJHEHUE IEATEIIbHOCTH, pellieHHe TPOOIEMHBIX 3a7ay)
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3. YCJIOBUSI PEAJIM3ALIMA ITPOI'PAMMBbI OBILIEOBPA30OBATEJIBHOM

JUCHUATLIVHBI

3.1. TpeGoBaHus K MaTEPHAIBHO-TEXHUYECKOMY 00ECTICUCHHIO 00pa30BaTEeIbHON MTPOTrPaMMBI
Jns peanuszanmu  00pa3oBaTENbHON AUCHUIUIMHBL Du3uKa OpraHu3aius JI0JDKHA
pacnonarate MHGPACTPYKTYpoil, oOecreuuBarolleld MPOBEIEHUE BCEX BUJOB MPAKTUYECKUX
3aHATHUH, TPEYCMOTPEHHBIX Y4eOHBIM IJIAHOM, 00pa30BaTeIbHOM NMPOrpaMMoOn. A TakxKe:
- KaOuHeT 0011e00pa30BaTEIbHBIX TUCIUIIINH (KaOUHET QU3UKHN)

- OCHaIleHUE KaOuHEeTa

No | HanmeHnoBanue 000pyaoBaHHs

| TexHnYecKoe ONMcaHne

I. Cnernanu3upoBaHHasi MeOeIb U CUCTEMbI XpaHCHUS

OcHoBHOE 000pyI0BaHHUE:

CTOJ1 YYCHUYSCKUI

PETYJIMPYEMBI MO BBICOTE

CTya yuyeHHYEeCKUI

PETYJIMPYEMBIH MO BBICOTE

JononHuTenpsHOEe 000pYA0BaHHE:

MarnuTtHo-MapKkepHas 1ocka / paumuapt

MOJIeTTb TIOJXOAUT JUIsl THChbMa (PUCOBAHUS)
MapKepamMu M IS pa3MelleHus OyMa>KHBIX
MAaTEPHUAJIOB C IOMOIIbIO MArHUTOB

II. TexHu4eckue cpeacTna

OcHOBHOE 000pYIOBAaHHE:

CeteBoil GuIbTp

C IPpCAOXPAaHUTCIICEM

WHTepakTUBHBIN IIPOIPaMMHO-
anmnapaTHbIi KOMILJIEKC MOOWJIBHBINA WIIH
CTallMOHAPHBIM, MPOTPaMMHOE
o0ecrieueHue

aUaroHaib WHTEPaKTUBHOMN IOCKH OJDKHA
COCTaBJISTh HE MeHee 657 mroiiMoB (165,1 cm); A
MOHHUTOpPA TMEPCOHAIBLHOTO KOMIIbIOTEpA U
HOyTOyka — He MeHee 15,67 (39,6 cwm),
wianmera — 10,57 (26,6 cm)!

JlononHuTEIRHOE 000PYA0BAHHME:

Kononku JUIsT  BOCTIIPOM3BEACHHUS  3ByKa  JIFOOOM
Mo audukanu
Web-kamepa 10001 Mo TH(UKAITHH
III. JleMOHCTpallMOHHBIE YU4eOHO-HATJISIHBIC TTOCOOHUS
OCHOBHBIE:
| HacToabHbie KapThl | HET
JlonoHUTEIbHbIE:
| HAaCTEHHBIN CTEH]T | HET

- OCHAIICHHUC HOMCMCHHﬁ, 3aJIeiCTBOBAHHBIX pu OopraHru3aluuv CaMOCTOSITEIbHON U

BOCIHUTATEIbHON pabOTHI:

MOMEIICHUS Ui OpPraHU3allii CaMOCTOSATENbHOM M BOCHHUTATENBHOM pabOThl JOJKHBI
OBITH OCHAIIECHBI KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TIOJIKJIFOUCHHS K MH()OPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT» M obecredeHneM J0CTyna B 3JIEKTPOHHYIO
“H(pOPMAIITMOHHO-00Pa30BaATENBHYIO Cpely 00pa30BaTEIbHON OpraHU3aIluH.
3.2. TpeboBaHUs K y4eOHO-METOINUECKOMY 00ECIIEUECHHIO

YuebHo-MeTOoanYECKas

AOKYMCHTAaIUs

10 JUCHUIIIINHE BKJIIOYAcCT: JICKIIMH,

IMPAKTUYCCKUC pa6OTLI, pa3pa60TKy TEMAaTUKHU II0 [JOKJIadaM, JHUCKYCCHUH, MPAKTHYCCKUC

3a/1aHus,
IPOMEKYTOYHOM aTTECTAIHH.

MEepeYeHb BOMPOCOB K TEKyIIEMYy KOHTPOJIO, IpyruM ¢opMaM KOHTPOJIS,

! Tlocranosnenne I'naBHOro canurapHoro Bpada Poccuiickoil @enepauun ot 28 cenrsops 2020 roma N 28 «O6

YTBEPKICHUH

canutapubix mpaun  CIT  2.4.3648-20

"CaHUTApHO-ATUIEMHUOJIOTHUECKAE TpPeOOBaHUA K

OpTaHU3aIMsIM BOCIIUTAHUS U O0YYEHHS, OTIBIXA U O3IOPOBIICHUS ACTEH U MOJIOJEKHN "
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3.3. UuTepHeT-pecypceshl

1.Enunas  xomnekmust  L[OP.  Ilpeamernas  komiekuus — «Dusuka» http://school-
collection.edu.ru/collection

2.BupryanbHbiii pOHI €CTECTBEHHO-HAYYHBIX M HAYYHO-TEXHUYECKUX dPPEeKTOB « DPPeKTUBHAS
¢uzukay http://www.effects.ru

3.4. IlporpammHoe obecneyenne, HuppoBbIe HHCTPYMEHTHI
Komemx oOecrieyeH HEOOXOIMMBIM KOMIUIEKTOM JIMIIEH3WOHHOTO W CBOOOIHO
pacIpoCTpaHsIeMOTo MPOTPaMMHOTO 00ECIICYCHHSI, B TOM YUCJIE OTCUECTBEHHOTO MPOU3BOJICTBA.
Ucnonp3yrorcss mporpamMmmsl, BXonsdiue B EQuHBIA peecTp pOCCHUCKUX MPOTpaMM JJIst
OJICKTPOHHBIX BBIYUCIIUTCIIBHBIX MAIIUH U 633 JaHHBIX, a TAKXKC pCCCTP COLUATIBbHBIX COHCGTGI;'IZ
«Auanexc. /luck  (mnss Windows)», Snanpekc.Iloura, Power Point, BKontakre (vk.com),
Bebunap.py

3.5. OcHOBHAasl me4yaTHasi MJIM JJIEKTPOHHAS JIUTepaTypa

I.Msxumes, I'. S1. ®usuka: 10 kmacc: 0a30BbId U yrinyOn€HHBIM ypoBHH: y4ueOHuK / I'. Sl
Mskumes, b. b. Byxosues, H. H. Cotckuii; mox penakuueit H. A. IlapdentseBoit. — 11-e uza.
— Mocksa: Ilpocsemenue, 2024. — 432 c. — ISBN 978-5-09-112178-0. — Tekcr:
JIEKTPOHHBIA //  DnexTpoHHbI pecypc 1udpoBoil obpazoBatenbHOi cpeabl  CIIO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132340

2.Msxumies, I'. S, ®usuka: 11 kimacc: 6a30Bblii w1 yrayOnéHHbil ypoBHU: yueOHmk / I'. S
Mskumes, b. b. Byxosues, B. M. Uapyrun; nox penakmnueit H. A. ITappentseBoii. — 12-e u3.
— Mocksa: Ilpocsemenune, 2024. — 441 c. — ISBN 978-5-09-112179-7. — Tekcr:
JJICKTPOHHBIM // DNeKTpoHHBIM pecypc 1mdpoBoil  obpaszoBarenbHol cpeasl  CIIO
PROFo6Gpa3zoBanue: [caiiT]. — URL: https://profspo.ru/books/132346

3.6. lonotHuTE/IbHAS IEYaTHAS WJIH JJIEKTPOHHAsI IUTEPaTypa

1.KacesiHOB, B. A. ®@usuka: 10 knacc: yriay6néHnsiil ypoBeHs : yueOHUK / B. A. KacbsHoB. —
11-e u3n. — Mocksa: IIpocsemenne, 2023. — 480 c. — ISBN 978-5-09-103621-3. — Texkcr:
NEKTPOHHBIA //  DnexkTpoHHbII pecypc 1udpoBoil obpazoBatenbHOi cpeabl  CIIO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132342

2.KacesiHoB, B. A. ®@usuka: 11 xnacc: yrryOonénusiii ypoBeHb: yueOnuk / B. A. KacbsiHOB. —
11-e u3n. — Mocksa: IIpocsemenne, 2023. — 510 ¢. — ISBN 978-5-09-103622-0. — Tekcr:
JNEKTPOHHBIA // DNEeKTpOHHBIM pecypc 1mdpoBoit oOpasoBarensHO cpeapl  CITO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132476

3.7. CnroBapu, CIpaBOYHUKH, JHUMKJIONEANH, NEPUOAUYECKHE MATEPHAIbl (KYpPHAJbI U
ra3ersl)

1. KYPHAJL «®N3UKA TOPEHIN S 1 B3PLIBAY https://www.iprbookshop.ru/34036.html

2 KYPHAIJT «DU3UKA» https://iprbookshop.ru/11595.html

3. KYPHAJIL. CEPUA ECTECTBEHHBIE HAVYKMU. iprbookshop.ru/23124.html

4.CmupHos, A. B. UndopmanonHsie TexHONIOrMH B 00y4eHnU (usnke: yuebHoe nocoodue / A.
B. Cmupnos, C. A. CMupHoB. — 2-€ u3a. — MockBa: MOCKOBCKHI le1aroruuecKuit
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rocyaapcTBeHHbli yHuBepeuTeT, 2024. — 220 ¢. — ISBN 978-5-4263-0677-6. — Tekcr:
anextpoHHbii // LlndpoBoit obpazoBarenbubiii pecypc [IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/145489.html

5.ITomnoga, T. H. Dkckypcuu no ¢pusuke. Y4eOHO-POPOPUEHTAIIMOHHBIN aCIIEKT: yueOHO-
metoanueckoe mocooue / T. H. [Tonoga, A. C. Ilpyakunii. — 2-e u31. — MockBa: MOCKOBCKUI
NeJarornuecKuil Tocy1apcTBeHHbIN yHuBepcuret, 2024. — 136 ¢. — ISBN 978-5-4263-0754-4.
— TexcT: anextponnsiii // [{ludposoit oOpazoBarensHsblil pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/146085.htm

6.CmuproB, A. B. DnektpoHHoe oOyueHue ¢usuke (MCTOPUYECKHE M TEPMHHOJIIOTUYECKHE
acnekTsl): MoHorpadus / A. B. Cmupnos, C. A. CMupHOB. — 2-e u3a. — MockBa: MOCKOBCKUM
Iearorn4eckuil rocyiapcTBeHHblil yuusepeutet, 2024. — 108 c. — ISBN 978-5-4263-0144-3.
— Texct: anexrponnsiit // Ludposoit oOpazoBatensubiil pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/145771.html
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA INIPOI'PAMMBI
OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI

KoHTpoib M oOmeHKa pe3yJbTaTOB OCBOCHHUS  00I1e00pa30BaTENbHOM  TUCHUIUIMHBI
OCYILECTBIISIETCA TPENOJAaBaTeIeM B IIPOLIECCE NMPOBENCHMS NMPAKTUYECKUX 3aHATHH, a TakkKe
BBINOJIHEHHSI 00YYAIOIIMMUCS MHIMBUAYAJIbHBIX 3a/IaHUM.

Coneprkanne 00ydeHus XapaKkTepucTHKa OCHOBHBIX BUJIOB JIEATEILHOCTH
CTYACHTOB (Ha YPOBHE YUCOHBIX ICHCTBHUI)
BBeaenune VYmMmenusa OCTAaHOBKU eyen JIeATEILHOCTH,

IUIAHUPOBAHUSI ~ COOCTBEHHOW  JIEATENBHOCTH  JJIs
JOCTH)KEHMSI  [OCTaBJIEHHBIX  ILI€JIe, IpeIBUACHUS
BO3MOJKHBIX P€3YyJIbTaTOB 3TUX ACHCTBUMN, OpraHU3aLuU
CaMOKOHTpPOJISI M OLICHKH IOJYYEHHBIX pe3yJIbTaTOB.
Pa3zButne crnocoOHOCTH SICHO M TOYHO HM3JaraTb CBOH
MBICIIH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCIIPUHUMATD u aHAJIN3UPOBATh MHEHHUS
co0eceIHUKOB, MPU3HABasi MPaBO JIPYroro yejoBeka Ha
nHoe MHeHHe. [IpousBeneHune u3MepeHHs (PU3UUIECKUX
BEJIMYMH U OLIEHKA TPAaHULIbl MOTPEITHOCTEN U3MEPEHUH.
IIpencraBiaeHue TIpaHUIbl [OTPELIHOCTEN HU3MEPEHUI
P TOCTPOCHUU TpapuKOB. YMEHHE BbBICKA3bIBATh
TUMOTE3bl JiJIsi OOBSCHEHUS HAOIIOJAaeMBbIX SIBICHHIA.
YMenue mnpemiaratb MOJEIU SABJICHUW. YKa3zaHHE
TPaHUIl  TPUMEHUMOCTH  (U3HYECKUX  3aKOHOB.
N3noxeHne OCHOBHBIX TOJIOKEHUH  COBPEMEHHOM
Hay4YHOM KapTuHbl Mupa. llpuBegeHue mnpumMepos
BIIUSIHUSL OTKPBITUN B (PU3MKE HA MPOTpPecC B TEXHUKE U
TEXHOJIOTUM npousBoacTBa. Mcnons3oBanue NHTepHETa
JUISL TIOMCKa MH(pOpMaIum.

1.MEXAHUKA

Kunematuka [IpencraBneHne  MeXaHHYECKOTO  JIBIDKEHUS — Tela
YpPaBHEHUSIMU 3aBUCHMOCTH KOOPJIWHAT U TMPOEKIHEH
CKOpOCTH OT BpeMeHH. [IpencraBienne MexaHHYECKOTO
JBUKCHHSI Tella rpadukamMu 3aBUCUMOCTH KOOPJWHAT U
MPOEKIMeH CKOpOCTH OT BpemeHH. OmnpeneneHue
KOOPJAMHAT MPOUJEHHOTO MyTH, CKOPOCTH U YCKOPECHHS
Tena 1O rpapukaM 3aBUCUMOCTH KOOpJIMHAT U
MPOEKIUNA CKOpOCTH OT Bpemenu. OmnpeneneHue
KOOpJIUHAT MPOIIEHHOTO MyTH, CKOPOCTU U YCKOPEHUs
TeJa 10 YpaBHEHUSM 3aBUCUMOCTH KOOPAHUHAT U
MPOEKIM  CcKOopocTH OT BpemeHu. [IpoBeneHue
CPaBHUTEIBHOTO aHajamn3a PaBHOMEPHOTO u
PaBHOIIEPEMEHHOTO JIBUKEHUM. VYkazanue
WCIIOJIb30BaHUS TIOCTYIATEIBHOTO W BpaIlaTEIbHOTO
JIBUKEHUI B TexHuke. [IpuoOpeTeHue ombita paboThl B
TPYIIIIE C BBHIMIOJIHEHUEM PA3JIMYHBIX COLMATIBHBIX POJICH.
Pa3paboTka BO3MOXKHOW  CHCTEMBI  JIEUCTBHH |
KOHCTPYKUUU AJI HKCIEPUMEHTAIBLHOTO OIPECICHUS
KHMHEMaTHYEeCKUX BEJIMYMH. [IpencraBienue
nH(OpMAIIUY O BHJIAX JIBIXKEHUS B BUJIC TAOJIUIIBI.

3aKkoHbI cOXpaHeHUs B MexaHuKe | [[puMeHeHMe 3akoHa COXpaHEHMs UMIyJbca A
BBIYMCIICHUSI M3MEHEHHMM CKOpPOCTEH Tel IIpU HUX
B3auMojeiicTBusAx.  M3mepenue  paboThl  CWJI U
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W3MEHEHUE KMHETUYECKON DHEpPruu Teja. BelunciieHne
paboTHl CHJT 1 U3MEHEHHSI KHHETUYECKOW DHEPTUU Tela.
Bplunciienne = MOTEHUMAIBHOM  DHEPIUM  TE€I B
rpaBUTAIIMOHHOM Tosie. OmnpeaesneHue MOTEHIHATbHON
SHEPTrUu  ympyro AeOPMUPOBAHHOTO  Tela IO
W3BECTHOM  nmedopmanmmu W HKECTKOCTH  Tea.
[IpuMeHeHHEe 3aKOHA  COXpPAHEHUsS  MEXaHUYECKOHU
SHEPruy NpPH pacyeTax pe3yJIbTaTOB B3aMMOJCHCTBHI
T€J TPaBUTALUOHHBIMU CHUJIAMU M CHUJIAMU YTIPYTOCTH.
VYkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAaHUKH.
VYkazaHue y4eOHBIX JUCHUIUIMH, TPU U3YYCHUU
KOTOPBIX MCIIOJB3YIOTCS 3aKOHBI COXPAaHCHUS

2. OCHOBBI MOJIEKYJIAPHOM

POU3NKHU U TEPMOANHAMUKH

OcCHOBBI KHHETHYECKOl TeopHH.
HpeaanHbli ras.

BoimonHeHue = SKCIEPUMEHTOB,  CIyKalUX s
000OCHOBaHUS  MOJICKYJISIPHO-KHHETHYECKOH  TEOpUU
(MKT). Pemenue 3amad ¢ NPUMEHEHHEM OCHOBHOTO
YpaBHEHUS MOJIEKYJSIPHO-KUHETHYECKON TEOPUU Ta30B.
Omnpenenenue mapamMeTpoB BEHIECTBA B Ta3000pa3HOM
COCTOSHUM Ha OCHOBAaHWU YypPaBHEHUS COCTOSHUS
uaeanbHoro rasza. OmpezeneHue mapaMeTpoB BEIIECTBA
B ra3oo0pa3HOM COCTOSSHUM W  MPOHUCXOJISIINX
nporeccoB 1o rpadukam 3aBucumoctu p (T), V (T), p
(V). DkcniepuMeHTanbHOE UCCIIEI0BAHNE 3aBUCUMOCTH P
(T), V (T), p (V). Ilpencraienre B Bujae rpadukoB
M30XOPHOTO,  W300apHOTO W HM30TEPMHYECKOTO
npoueccoB.  BpluucieHue cpeiHedl  KMHETUYECKOM
SHEPTUU TEIJIOBOTO JABMKCHUS MOJIEKYN IO M3BECTHOU
TeMIeparype BellecTBa. BbIcka3blBaHHWE THUIIOTE3 s
00BsICHEHHS HAOIOTaeMbIX SIBICHUN. YKa3aHHUe TPaHUI]
MPUMEHUMOCTH MOJIENHN «UACabHBIM Ta3» U 3aKOHOB
MKT.

OCHOBBI TEPMOAMHAMHUKH

N3mepenne  KoauM4ecTBa  TEIUIOTBI B MPOLECCAx
remonepenayd.  Pacder  konuuecTBa  TEIUIOTHI,
HE0OXOaUMOro Uil OCYIIECTBJICHHS  3aJaHHOTO
npouecca ¢ Temonepenadyei. Pacuer u3MeHeHHs
BHYTpEHHEH »SHepruu Teia, padoThl M TMEepPeAaHHOTO
KOJIMYECTBA TEIUIOTHI C MWCIOJIb30BAHUEM IIEPBOrO
3aKOHa TePMOJAMHAMUKH. PacueT paGoThl, COBEpLICHHON
razom, no rpaduky 3aBucumoctd p (V). Beruucnenue
paboThI ra3a, COBEPIICHHON NMPU U3MEHEHUH COCTOSHUS
o 3aMKHyromy uukiy. Beraucnenune KIIJ 1pu
COBEpUICHUH Ta30M pabOThl B MpolEeccax H3MEHEHUS
COCTOSIHUSL 10 3aMKHyTOMy wLuKiIy. OOBbscHeHHE

MIPUHLUIIOB NEeUCTBUSA TEIJIOBBIX MallyH.
JlemoHCcTpanuss poinu  (U3MKKM B CO3JaHUU |
COBEPILIEHCTBOBAaHUU TETJTOBBIX JIBUTATENEM.
N3noxenne CyTH IKOJIOTUYECKUX pooiieM,

00yCJIOBJICHHBIX pa0OTOM TEIUIOBBIX JBHUTATEICH U
OpCAJIOKCHUC IMYTH HUX PCHICHUS. VYkazanue T'paHuIl
MPUMEHUMOCTH 3aKOHOB TEPMOJAMHAMHUKH. YMEHHE
BECTHU [OUaJIor, BBICHAYIIMBATL MHCHUC OIIIOHCHTA,

Y4aCTBOBAaTb B JHUCKYCCHHM, OTKPBITO BbIpaAXaTbhb H
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OTCTaWBaTh CBOID TOYKY 3pCHHUs. YKa3zaHUE Y4EeOHBIX
MACUWIUINH, TPH MU3YYEHUH KOTOPBIX HCHOJB3YIOT
yueOHbIH MaTepra « OCHOBBI TEPMOIUHAMUKH.

CBOICTBO MApoOB, KUIAKOCTEI,
TBEPABIX TeJ

N3mepenune BnaxHOCTH BO3Ayxa. Pacuer konudecTBa
TEIUIOThI, HEOOXOAUMOTO JIJIsl OCYIISCTBIICHHUS MpoIiecca
repexo/ia BeleCTBa U3 OJHOIO arperaTHOr0 COCTOSIHMS
B Jpyroe.  OKCHEPUMEHTAIbHOE  HCCIEAOBaHUE
TEIUIOBBIX CBOMCTB BemiecTBa. [IpuBeneHue mpumepon
KaMWUSIPHBIX SIBJICHUH B OBITYy, MPHUPOJE, TEXHUKE.
HccnenoBanne MeXaHMYECKUX CBOMCTB TBEPIbBIX TEI.
[Mpumenenne ¢Qu3nyecKUX TMOHATUH W 3aKOHOB B
y4eOHOM MaTepuaiie Tpo(EeCCHOHATBLHOTO XapakTepa.
Ucnons3oBanue MHTEpHETA U1 TIOMCKAa WHPOPMAITUU O
pa3paboTKax M MPUMEHEHHUSIX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTEPHAJIOB.

3. 3JJEKTPOANHAMMUKA

JIeKTPOCTATUKA

Breraucnenne Ccull B3aNMOJICHUCTBHS TOUYCYHBIX
AJIEKTPUYECKUX 3apsioB. BhruncieHue Hanpss>KeHHOCTH
3JIEKTPUYECKOTO MOJISI OTHOTO U HECKOJIBKUX TOYCUYHBIX
SJIEKTPUYECKUX 3apsfoB. BreiuncieHue mnoTeHImana
BJIEKTPUYECKOTO MOJISI OJTHOTO U HECKOJIBKUX TOYCUYHBIX
SJIEKTPUYECKUX  3apsiaoB.  M3mepenue  pazHoOCTH
MOTEHIMANO0B. F3MepeHue »HHEprum 3JIEKTPUYECKOrO
MoJsi  3apsHDKEHHOTO  KOHJEHcaTtopa.  Bwluncienue
SHEpPruu ANEKTPUYECKOTO IOJIS 3apSKEHHOTO
KOHJleHcaTopa. Pa3paboTka miaHa U BO3MOXHOM CXEMBbI

JNENUCTBUAN DKCIIEPUMEHTAIILHOTO OIIpEACIICHUSA
JNEKTPOEMKOCTH KOHJEHCAaTOpa M JUAJIEKTPUYECKON
MIPOHULIAEMOCTH BEIICCTBA. IIpoBenenue

CPaBHHUTCIILHOT'O aHaJIru3a I'paBUTAllMUOHHOI'O nu
QJICKTPOCTATHUYCCKOI'O MOJICH.

ITocToSIHHELIN TOK

W3mepeHne  MOIIHOCTH  3JEKTPUYECKOIO  TOKa.
W3mepenue OJIC u BHYTPEHHEro CONPOTHUBIICHUS
UCTOYHUKA TOKA. BBINOJIHEHHE pacyeToB CHUJIBI TOKAa U
HalpsDKEHWH Ha y4yacTKax »dJEKTPUUECKHUX IIemei.
OOBbsicHeHHEe Ha MPUMEpE HIEKTPUUYECKON LENH C ABYMs
ncrounukamu Toka (3Z1C), B KakoM cilydae MCTOYHUK
IEKTPUUYECKOW  HHEpruu  paboTaer B peKUMeE
reHepaTopa, a B KaKOM — B pPEXUME MOTPEOUTEIs.
OmnpeneneHue  TeMmIepaTrypbl HUTH  HAaKaJUBaHMSL.
W3mepenue anekTpuyeckoro 3apsaa ekTpoHa. CHatue
BOJIbTAMIIEPHON XapakTepucTuku auoxaa. IIpoeenenue
CPaBHMUTEIBHOTO aHAJIN3a MOJIyIPOBOJHUKOBBIX HOJIOB
u TpuonoB. HMcnonszoBanue HWHTepHeTa Ui IMOHMCKa
uHpopMaIuu 0 MEePCIEKTUBAX pa3BUTHS
MOJyIIPOBOIHUKOBON TEXHMKH. YCTAHOBKAa MPUYMHHO-
CIICICTBEHHBIX CBSI3€U

MarnuTHble SIBJIEHUSA

N3mepenne MHIyKUUM MarHUTHOro mnosis. Beruucienue
CUJ, JCUCTBYIOIIMX HA IMPOBOJHUK C TOKOM B
MarHuTHOM 1oJie. BerunciieHue cui, NEeHCTBYIOIIMX Ha
SJIEKTPUYECKUM 3apsll, ABWKYLIMKACSI B MAarHUTHOM
nosie. MccnenoBaHue  sIBJIGHUM  3JIEKTPOMArHUTHOM
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WHAYKIWHM, CAMOMHAYKIMH. BpluucieHune sHepruu
MarHuTHOro mnoiiss. OObsICHEHHE MPUHIMNA JEeHCTBUS
anektpoasuratens. OObsICHEHWE MNPUHIUNA JEHCTBHA
reHeparopa 3IEKTPUIECKOTO TOKa u
AJIEKTPOU3MEPUTENBHBIX ~ MPUOOPOB. OOmbsicHeHne
MIPUHITMIIA JTEUCTBUSL Macc-crieKTporpada, yCcKopuTenei
3apspKeHHBIX YacTull. OOBsSCHEHHE POJIM MarHUTHOTO
rosist 3eMJIM B KM3HU PACTEHHM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHne npuMepoB MPAKTUYECKOTO IPUMEHEHUs
W3YUYEHHBIX SIBJICHHUH, 3aKOHOB, MPUOOPOB, YCTPOMCTB.
[IpoBeneHue  CpaBHUTENBHOIO  AaHAIMA3a  CBOMCTB
3JEKTPOCTATUYECKOT0, MAarHUTHOTO W BUXPEBOrO
nekTpuueckux mosieil. OOBsICHEHHE Ha IpHUMepe
MarHUTHBIX  fBJIEHUH, Mo4YeMy (U3HKY  MOXKHO
paccMaTpuBaTh KaK METa AUCLUIUIMHY.

4. KOJIEBAHUSA 1 BOJIHBI

Mexannuyeckue KoJ1e0aHuA

HccnenoBanne 3aBUCHUMOCTH — TIiepuoja  KoJjeOaHui
MaT€MAaTHUYECKOr0 MasiTHUKA OT €ro JUIMHBI, Macchl U
aMIUUTYAbl KojeOanuii. MccnemoBaHue 3aBUCHMOCTH
nepuoja KoiebaHuil rpysa Ha MpYyKUHE OT €ro Macchl U
KECTKOCTHU IMPY>XUHBI. Breraucnenue nepuoaa
Koje0aHuil MaTeMaTH4YeCKOr0 MasiTHUKA MO0 U3BECTHOMY
3HAa4YCHUIO €ro JJIWHBI. Breraucnenue nepuoaa
KojeOaHuWi Tpy3a Ha TMPYKUHE MO U3BECTHBIM
3HaA4YCHUAM €r0 MacCCbhl M IKCCTKOCTHU IPYKUHBI.
BoipaOoTka HaBBIKOB BOCIPUHUMATh, AHAJIU3UPOBATH,
nepepadaTeiBaTh W MPEIBSIBIATE HMHOOpMAIMIO B
COOTBETCTBUU c MTOCTaBJICHHBIMHU 3a/1a4aMH.
IIpuBenenue NIpPUMEPOB aBTOKOJIE0aTEIbHBIX
MexaHuueckux cucrteMm. [IpoBenenue kiaccudukanuu
KoJieOaHuH.

Ynpyrue BoJIHbI

W3mepeHne AIMHBI 3BYKOBOH BOJHBI 10 pPE3yJIbTaTam
HAONMOIEHUH  HMHTEPPEPEHIMH  3BYKOBBIX  BOJIH.
Hab6monenue u oObsicHEHNE SABJICHUH HHTEPPEPEHIINH 1
TUPpaKIM  MEXaHWYeCKHX BOJIH. lIpencraBieHue
o0JacTeil MpUMEHEHUS YIbTpa3ByKa M MEPCIICKTUBBI €T0
WCTIOJIb30BAHUS B  PA3IMYHBIX  OOJIACTAX  HAYKH,
TEXHUKH, B MEIUIIMHE. V3]I00)KEHUE CYyTH IKOJIOTHIECKUX
mpo0JieM, CBS3aHHBIX C BO3JCHCTBHEM 3BYKOBBIX BOJIH
Ha OpraHu3M YeJIOBEeKa.

3ﬂeKTp0MaFHI/ITHbIe KoJIe0aHus

Habmonenune OCHUJIIIOrPaMM TrapMOHHMYECKUX
KonebaHMH  cuibl  TOKa B menu. M3mepenue
JIEKTPOEMKOCTHU KOHJIEHCATOpa. H3mepenune

MHIYKTHUBHOCTh KaTywlkd. MccrnenoBaHue —sBIICHUS
JJIEKTPUYECKOTO PE30HAHCA B IIOCIIEIOBATEIBLHOMN LEIN.
IIpoBenenune aHaAJIOTUN MEXIY bu3nuecKkuMu
BEJIMYMHAMH, XaPAKTEPU3YIOIIMMH MEXAHUYECKYI0 U
JIEKTPOMArHuTHYIO KojeOaTelbHble CUCTEMbI. Pacuer
3HAQYECHMUM CWJIBI TOKA U HAIIPSKEHUS HA JIEMEHTaXx LEeIU
IIEPEMEHHOT0 ToKa. MccinenoBanne npuHOuUna IeHCTBUS
Tpancpopmaropa. MccnenoBanue mpuHIMNA JEHCTBHSA
reHepaTopa  MEpPEeMEHHOro  Toka.  Mcmosb3oBaHue
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WuTepHera 1 moucka MHPOPMALUU O COBPEMEHHBIX
cnoco0ax nepeaayu MEeKTPOIHEPIHH.

3ﬂeKTp0MaFHI/ITHLIe BOJIHBI

OcymiecTBieHre paguoneperayd M pajguonpuema.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C
TIOMOIIILIO MOOHJILHOTO TenedoHa. PazBurtue
LICHHOCTHOTO OTHOIICHHMS K H3y4YaeMbIM Ha ypoKax
buzuku 00BEeKTaM u OCBaMBaEMbIM BHJIAM
JIeSITeIbHOCTH. OObsicHEHUE MPUHIMITHAIBHOTO
pasiuuus NPUPOABI YOPYTUX M AIEKTPOMATrHUTHBIX
BOIH. M3oxeHue CyTH JKOJOTHYECKHX MpoOIeMm,
CBS3aHHBIX C DJICKTPOMATHUTHBIMU KOJEOAHUSMU U
BojHaMU. OOBsICHEHNE POJIU PJICKTPOMArHUTHBIX BOJTH B
COBPEMEHHEIX HCCieToBaHUsIX BeelneHHoil.

5. OIITUKA

IIpupona cBera

[IpuMeHeHHEe Ha NPAKTUKE 3aKOHOB OTPaXEHUA U
IIPEJIOMIICHUS CBETA IIPH peleHuu 3a1ad. Onpenenenue
CIIEKTPAJIbHBIX TPaHUI] YyBCTBUTEJIbHOCTH
YeJI0OBEYECKOro TIjla3a. YMEHHE CTPOMTh H300pa’KeHHs
IIPEAMETOB, J1aBacMble JIMH3aMHu. PacdeT paccrosiHus OT
JMH3BI 10 U300pakeHus npeaMera. Pacuer ontuueckoit
cuiel  JMH3BL.  M3MepeHue (OKycCHOTO paccTOsiHUS
nuH3bl. MicnplTaHue MoJened MUKPOCKOIIA U TEJIeCKOona

BoJsHoBbBIE cBOWICTBA CBETAa

Habmonenue SBJICHUS UHTEpEpEeHITNH
ANEKTPOMArHUTHBIX BONH. HaOmioneHue — sBleHUs
TUQPPAKIIUN  DJIEKTPOMArHUTHBIX BOJIH. HaOmroneHue
SIBIIGHUSL ~ TONSAPHU3ALUMU  DJIEKTPOMArHUTHBIX  BOJIH.
W3mepenue UIMHBI CBETOBOW BOJIHBI IO PE3ysbTaTam
HaOmroneHust sBiaeHUs uHTepdepennmnn. HabmroneHue
sBiIeHUs audpakuuu cBeta. HaOmrogeHue sBiIeHUS
MOJIApU3alluu U Aucrepcuu cBeta. [louck pasznuuuil u
CXOACTBA MEXIY IU(PPAKIHOHHBIM M IUCIICPCUOHHBIM
cnektpamu. [IpuBeneHne mnpuMepoB TMOSBICHUS B
MPUPOJIC ¥ WCIOJB30BAaHUS B TEXHUKE SIBICHUN
uHTepdepeHy,  Aupakuuy, — OOISApU3ALMM U
nucrniepcuu cBera. llepeuncieHne METOJ0B MO3HAHUS,
KOTOpBIE HCIIOJNB30BaHbl MMPH HM3YyUYEHUU YKa3aHHBIX
SIBJICHU.

6. 2JIEMEHTHI KBAHTOBOM ®U3UKH

KpaHToBasi onTHKA

Habmonenue (hOTORIEKTPUYECKOTO s¢dekra.
OO0mbscHenne 3akoHOB. CTOJIETOBAa HA OCHOBE KBAHTOBBIX
npeacraBieHui. Pacuer MakCUMallbHOW KHUHETHYECKOMN
SHEPIMH  DJIEKTPOHOB  MPH  (POTOINEKTPUUECKOM
s dexre. Onpenenenne pabOTHl BbIXOJA AJEKTPOHA IO
rpaduKy 3aBUCUMOCTH MAaKCHUMAaJIbHOW KHHETHYECKOM
SHeprud  (OTOIJICKTPOHOB  OT  YacTOTHl  CBETa.
W3mepenune paboThl BbIXo/a ieKTpoHa. [lepeuuncnenue
npuOOpPOB  yYCTAaHOBKH, B  KOTOPBIX IPHMEHSETCS
0€3MHEPIIMOHHOCTD ¢doroaddexra. OOmbsicHeHne
KOPITY CKYJISIPHO-BOJTHOBOTO Tyann3ma CBOWCTB
¢oroHoB. OOBsSICHEHHE pPOJM KBAHTOBOH ONTHUKH B
Pa3BUTHH COBPEMEHHOM (PHU3HKH.

duszuka atoma

Ha6J’IIO,Z[eHI/Ie JIMHENYaThIX CIICKTPOB. PacueTr 4acToTH U
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JUIMHBI BOJHBI HCIIyCKAa€MOIO0 CBETa MpU MEpexoie
aToMa BOJIOpOJa W3 OJHOTO CTAIMOHAPHOTO COCTOSHHS
B apyroe. OObsCHEHUE MPOUCXOXKICHUS JIMHEHIATOTO
CIIEKTpa aToMa BOJOPOJa W PA3IUYMs JTHHEHYATHIX
CIEKTPOB Pa3IUYHBIX ras3os. HccnenoBanue
JauHeWyaroro  cmnekrpa. HMcciemoBanue — mpuHLMIA
paboThl JTIOMHHECHUEHTHOM mammbl. HaOmionenue u
0o0BsCHEHHE TpHUHIMNA JeHCTBUS Ja3epa. [IpuBeneHue
MIPUMEPOB UCIOJIb30BaHUS J1a3epa B COBPEMEHHOM HayKe
u TexHuke. Mcrnonws3oBanue WHTepHeTa I TOHMCKa
nH(GOPMAIIUK O IIEPCIIEKTUBAX IPUMEHEHHUS Ja3epa.

Du3uKa aTOMHOI0 siApPa

HaGmonenne  TpekoB — anmb(da-yacTuil B Kamepe
Bunbcona. PeructpupoBaHHe SOEpPHBIX H3IYyYEHHH C
MOMOIIbI0 cueTunka ['eiirepa. Pacuer sHeprum cBsI3U
aTOMHBIX szaep. OmnpeneneHue 3apsiia U MacCOBOTO
Yyucla aTOMHOIO fJIpa, BO3HUKAIOUIETO B peE3yJbTaTe
paaMoOaKTUBHOIO pacrnajza. BelunMcieHue dHeEpruu,
OCBOOOKIAIOIIecs TpH  PaJUOaKTUBHOM pacrmaje.
Onpenenenue IIPOJYKTOB sIIepHON peaxkuuu.
Brruucinenue  SHepruM,  OCBOOOKIAIOMIEHCS  TIPH
saepHbIX peakuusx.  [loHMMaHue mNpeuMylIecTB U
HEJOCTATKOB HCIIOJIb30BAaHUS AaTOMHOM S3HEPruud |
WOHU3HUPYIOIIUX HW3JIYYeHUH B  IPOMBIIUICHHOCTH,
MeaunuHe. M3noxeHne cyTu 3KOJIOTUYECKUX MPoOIieM,
CBSI3aHHBIX c OMOJIOTUYECKUM JNENCTBUEM
pallOaKTUBHBIX W3JTYy4YCHHI. [IpoBenenue
KIacCU(UKAUKA  DJIEMEHTAPHBIX  YacTUIl 1O  HX
(bU3MYeCKUM  XapaKTepucTHKaM  (Mmacce,  3apsny,
BPEMEHU JKU3HU, COUHY U T.1.). [loHMMaHue neHHocTe
Hay4HOT0 NO3HAHMsI MUpa HE BOOOIIE /IJIsl YeJIOBEeUYeCTBa
B LEJOM, a s KaXJIoro oOydYarolerocs JUYHO,
LIEHHOCTEH OBJAJCHUS METOJAOM HAyYHOI'O ITO3HAHMS
JUI TOCTMDKEHUS ycliexa B JII0OOM BHJE MPAKTHYECKOM
JIeSITEJIbHOCTH.

7. 3BOJIIOIISI BCEJIEHHOMN

CrtpoeHue n pa3BuTHE BCEJTEHHOM

Habmonenue 3a 3Be3gamu, JIyHOW M TUIaHeTaMH B
teneckon. HaGmoieHne CONHEYHBIX IMATCH ¢ MOMOIILIO
TeJeCKONma M COJHEYHOro »HKpaHa. Mcnosib3oBaHue
WuTepHera ansi mMoOMCKa M300paKEHUH KOCMHUYECKUX
o0bekTOB W uHpopManuu 00 HUX OCOOCHHOCTSX.
OOcyxeHne BO3MOXXHBIX  CIIEHAPHEB  3BOJIOIUU
Bcenennoii. HWcnonw3oBanue HWHTEepHETa 114 TOMCKa
COBpEMEHHOW WH(GOpMALMU O pa3BUTHH BceneHHOH.
Onenka wHMOpMAIMM C TO3UIIMM €€  CBOWCTB:
JIOCTOBEPHOCTH, 00BEKTHBHOCTH, IMOJIHOTBI,
aKTyaJIbHOCTH M T.J.

JBoJonuda 3se3a. 'mmoresa
npoucxoxaeHuss CojiHeYHOH
CHCTEMBI

Boeruricnienue  9HEprum,  OCBOOOXKIAMONICHCS — TpU
TEPMOSIICPHBIX peaknusax. DopMmyaupoBka mpodIemM
TepMosiiepHON  SHepreTuku. OObsICHEHUE  BIUSHUS
COJIHEYHOM akTMBHOCTH Ha 3emutto. [loHumanue posu
KOCMHMYECKUX  MCCIIEIOBAaHUW, HUX  HAy4YHOrO U
SKOHOMHYECKOTro 3HaYeHUs. OOCYKICHHUE COBPEMEHHBIX
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| | TUTIOTE3 O MPOUCX0kKAeHUNU COJTHEYHON CUCTEMBI.

Pe3ynbpTaThl HOArOTOBKM 00YUAIOLIUXCS TPU OCBOCHHUHU 0 Y4eOHOM TUCIUIUINHE OTIPEAEIsAeTCS
OLIEHKaMHU:

Ouenka 5craBUTCS B TOM Ciyyae, eciid OOydYalolIMHCS MOKa3bIBa€T BEPHOE MOHHMMAaHUE
(hu3HYECKON CYNTHOCTH pacCMaTpPUBACMBIX SBJICHHA M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHI,
JaeT TOYHOE OIpe/ejeHHEe M HCTOJKOBAHUE OCHOBHBIX MOHSATUH, 3aKOHOB, TEOpUH, a TaKKe
NpaBWIbHOE OmNpeseNeHne (PU3MYECKUX BEIMYMH, WX EJUHHULl U CIIOCOOOB H3MEPEHHS;
IPAaBUJIBHO BBITIOJHSAET YEPTEKH, CXEMbl U TpadUKU; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COIIPOBO’KIAET paccka3 HOBBIMH IpUMEpaMH, YMEET IPUMEHUTh 3HaHUS B HOBOW CUTYalluu NpU
BBIMIOJTHEHUH NPAKTUYECKUX 33JaHUN; MOXKET YCTAaHOBUTH CBSI3b MEXKAY H3y4aeMbIM U paHee
U3yYEHHBIM MAaTepHAJIOM 10 Kypcy (M3UKH, a TaKXKe C MaTepHalioM, YCBOGHHBIM NP HU3yYCHUU
JIPYTUX IPEeIMETOB.

Ouenka 4 cTaBUTCs, €CIM OTBET OOYYAIOUIMICS, YIOBIETBOPSIET OCHOBHBIM TPEOOBAHUAM K
OTBETY Ha OIIEHKY 5, HO JaH 0e3 MCIOJIb30BaHMs COOCTBEHHOTO IJIaHa, HOBBIX NMPUMEPOB, O€3
NpUMEHEHUs] 3HAHWH B HOBOW CHUTYyallMH, O€3 HCIOJb30BAHUS CBS3EH C paHee H3YYEHHBIM
MaTepuajoM W MaTepuajoM, YCBOECHHBIM INPU H3YyUYEHUHU APYTUX MPEAMETOB; €CIM ydalluics
JIOMTYCTHII OJTHY OIIMOKY WM He 0oJjiee BYX HEJJOYETOB M MOKET MX MCIIPABUTH CAMOCTOSTEILHO
WIN ¢ HEOOBIION MOMOIIBIO YUUTENS.

Ounenka 3 craBuTCs, €ciaM OOydYalOUIMCS MPAaBUIBHO MOHUMAET (DU3UYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBJICHUH W 3aKOHOMEPHOCTEH, HO B €ro OTBETE, HUMEIOTCA OTAENbHBIC
npoOenbl B YCBOGHUH BOIPOCOB Kypca (DU3MKH, HE MPEIATCTBYIOLINE AaJbHEHUIIIEMY YCBOCHHUIO
IPOrpaMMHOT0 MaTepuayia. Ydalluiicss yMeeT MPUMEHSTh MOJy4YeHHbIe 3HaHUS MPHU PEIIeHUU
OPOCTHIX 33/Ja4 C MCIOJIb30BAaHHUEM TOTOBBIX (OPMYIJ, HO 3aTpyIHSETCS, €clu TpeOyroTcs
npeoOpa3oBaHusl HEKOTOPHIX (OpMyJl. YUYEHHUK MOXET JOMYCTUTh HE Oojiee OofHOM TpyOoi
OomMOKM M JBYX HEIOYETOB; WIM He Oojee OqHON rpyOoil ommbOku um He Ooiee OBYX-Tpex
HErpyObIX OMMOOK; WJIM OJHOW HETpyOOH OMMOKH M TPEeX HEIOYETOB; WM YETHIPEX WU TSATH
HE/I0YETOB.

Ouenka 2 cTaBUTCS, €CIM 00yYaroluiicss He OBJIaZiesl OCHOBHBIMU 3HAHUSMU U YMEHUSIMU B
COOTBETCTBUHM C TPEOOBAaHUAMH IMPOrpaMMbl M JOMYCTWI OOJblIe OMMOOK U HEIO0YeTOB, YeM
HEOOXOAMMO JUIS OLEHKH 3.
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TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JTUCIUITIJIMHBI

B pamkax mporpaMmel 00111e00pa3oBaTeabHON TUCIUIUIMHBI YCTaHABIMBAIOTCS TPEOOBaHUS K
pe3yapTaTaM OCBOCHHS 00YJArOITUMUCS TPOTPaMMBbI
JIUYHOCHIHBIX:

rPa’kTaHCKOTO BOCIIUTaAHUS:

c(OpPMUPOBAHHOCTh ~ TPAXKNAHCKONW TMO3WUIUU  OOydalollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
MPaBOMOPSAIKA;

OPUHATHE TPAAUIHUOHHBIX HAIMOHAJBHBIX, OOIIEYETOBEYECKUX TYMAHUCTHUECKUX U
JIEMOKPaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh TPOTHUBOCTOATH HJICOJIOTUU HKCTPEMH3Ma, HAIMOHAINU3Ma, KceHohoouH,
JUCKPUMHUHAIIMY 10 COIMATIbHBIM, PEJTUTUO3HBIM, PACOBBIM, HAITMOHAIBHBIM MTPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEpECax TIPaKIAHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUU B 0011€00pa30BaTeNbHON OpraHu3aluu U JAETCKO-FOHOIIECKUX
OpraHu3aIusX;

YMEHHME B3aUMOJICUCTBOBATh C COIMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW UACHTUYHOCTH, MATPUOTHU3MA, YBOXKCHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHONM, ropaoctu 3a CBOW Kpau, CBOIO
Ponuny, cBOM SI3BIK M KYJIBTYPY, NPOIUIOE U HACTOSIIEE MHOIOHAIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K T'OCYJAapCTBEHHBIM CHUMBOJAM, HCTOPUUYECKOMY U MPUPOIHOMY
HaclleII0, MaMATHUKAM, TpaauuusaM HapoaoB Poccuu, npoctmxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

ujeiHas yoexKJIeHHOCTb, TOTOBHOCTh K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHSL:

OCO3HAaHMUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEUICHHs, OPUEHTUPYSCH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOIIEHNE K CBOMM POAUTENISIM U (UJTK) APYTUM YJIEHAM CEMbU, CO3/IaHUIO
CEMbHM Ha OCHOBE OCO3HAHHOIO MPUHATHUS LEHHOCTEH CEMEWHOW >KU3HU B COOTBETCTBUHU C
TpaguuusMu HapoaoB Poccuu;

ACTETUYECKOTO BOCITUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas SCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

CITOCOOHOCTH BOCIIPUHUMATD PA3JIMYHBIE BUBI HCKYCCTBA, TPAJAUIIMHU U TBOPUECTBO CBOETO
U APYTUX HApOJIOB, OLIYIIaTh SMOLIMOHATILHOE BO3ECHCTBUE UCKYCCTBA;

yOEXI€HHOCTh B 3HAYMMOCTH JUIsl JIMYHOCTU U OOIIECTBA OTEUYECTBEHHOTO M MUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIULMH U HAPOJHOTO TBOPUYECTBA;

TOTOBHOCTh K CaMOBBIPDQXXEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSBIATH
KaueCTBa TBOPUYECKOM JINUHOCTH;

($U3UYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh 3J0POBOrO M Oe3zomacHoro oOpa3a JKU3HH, OTBETCTBEHHOT'O
OTHOILEHUS K CBOEMY 3/10POBBIO;

noTpeOHOCTh B (DM3MUECKOM  COBEpPUICHCTBOBAHMHU,  3aHATUAX  CIHOPTHUBHO-
03JJOpPOBUTEIILHOM IE€ATEIBHOCTBIO;
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AKTUBHOE HEMPUSATHE BPEAHBIX MPUBBIUEK U UHBIX ()OPM MPUUMHEHHS Bpeaa GpU3nuecKoMy
Y TICUXUYECKOMY 3/I0POBBIO;

TPYZAOBOI'O BOCIIUTAHHUSA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10I00ue;

TOTOBHOCTH K aKTHUBHOM JEATEIIBHOCTH TEXHOJOTMYECKON M COLIMAIbHON HAIlPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBIIOJHATH  TaKylo
JESTENBHOCTD;

UHTEpEC K pa3M4yHbIM cepaM NpodeCcCUOHATBLHOW AESITeNTbHOCTH, YMEHHE COBEpILIaTh
OCO3HaHHBIHM BBIOOp Oyay1eil nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BAaHUIO Ha MPOTSKEHHH BCEH
KHU3HU;

HKOJIOTUYECKOTO BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKON KyJIbTYpbl, IOHUMAaHHWE BIUSHHUA COLMAJILHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HaHUE
r7100aIbHOTO XapakTepa IKOJOTHUECKUX MpodieMm;

IJJAHUPOBAHUE W OCYIIECTBICHHE NCHCTBHN B OKPYXAIOIIEH CpeAe Ha OCHOBE 3HAHMUS
LieJIed yCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTMBHOE HENPUATHE IEHCTBHM, IPUHOCIIINX BPEIl OKPYIKAOIIEH Cpeae;

yMEHHE IIPOrHO3UPOBATh HeOJIaronpusITHbIE IKOJIOTHUECKHE MIOCJIEACTBUS
IIPEANPUHAMAEMBIX AEUCTBUM, IPEIOTBPAILATH UX;

paclIIpeHHE ONbITa AEATEIbHOCTU IKOJIOTNYECKON HAIIPABIEHHOCTH;

LEHHOCTU HAYyYHOTO [MO3HAHUS:

c(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOILIECTBEHHOM MpaKkTUKHU, OCHOBAHHOIO Ha JUaJore KyJbTYyp,
CHOCOOCTBYIOLIET0 OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOW M UMTATEIbCKOW KYJIbTYpPbl KaK CpeJICTBa B3aUMOIEHCTBUS
MEX]1y JIFOJIbMU U II03HAHUS MUDA;

OCO3HAaHHE LIEHHOCTHU HAy4YHOH AeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
MCCJIEIOBATENBCKYIO AESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE.

MeTanpeIMeTHbIX:

OByaieHne YHUBEPCATBHBIMH YICOHBIMY ITO3HABATEITHHBIMU JICHCTBHSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyaIM3MPOBATh TMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABJIMBATH CYIIECTBEHHBIM MPHU3HAK VI OCHOBAHUS IS CPAaBHEHUS, KJIacCU(DUKAIINH
1 000O0IIIEHN;

OTIPEICIIATH TSNIN ACSITEILHOCTH, 33]]aBaTh MAPAMETPhI M KPUTESPHH UX TOCTHKCHUS;

BBISIBJISTh 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAECMBIX SIBJICHHSIX;

BHOCUTH KOPPEKTHBBI B JICATEIHHOCThH, OIICHWBATh COOTBETCTBUE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKH MOCJICICTBUN ACITEIbHOCTH;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM;

0) 6a30BbIC UCCIICTOBATEIBLCKUE ICHCTBUS:

BJIQJICTh HAaBBIKAMHU y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW IEATCIIEHOCTH, HAaBBIKAMU
paspeleHus IpooeM;

CIIOCOOHOCTP ¥ TOTOBHOCTh K CaMOCTOSITCIILHOMY IIOMCKY METOJOB  PCIICHUS
MPAKTHYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIOB ITO3HAHUS;

OBJIAJICHUC BHUJIAMHU JEATCIHHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH,
npeoOpa30BaHUI0 W MPUMEHCHHIO B PAa3JIMYHBIX Y4YEOHBIX CHUTyalWsX, B TOM 4YHUCIE MpHU
CO3/IaHUU YYCOHBIX M COIMALHBIX TIPOCKTOB;

dbopMHpOBaHHE HAYYHOTO THUMA MBIIUICHHUS, BIAJCHUE HAYYHOH TEPMHUHOJIOTHCH,
KJIFOUEBBIMY [OHATHAMHI U METOLAMHU;
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CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aa4d B OOpPA30BATEIBHON AEATEIHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3aJady, BBIIBUTATh
TUTIOTE3y €€ peIICHHs, HaxXOJUTh AapTyMEHTHI IS JI0Ka3aTelbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHATM3UPOBATH MOJTYUYCHHBIC B X0/ PEIICHUS 3aa9d Pe3yJIbTaThl, KPUTHUYCCKH OICHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIIUsM, OIICHUBATh TPHOOPETECHHBIN OITHIT;

pa3pabaTbIBaTh IJIaH PEHICHUS MPOOJIEMBI C YYeTOM aHajIn3a UMEIOIINXCS MaTepUaTbHBIX
¥ HeMaTepUATBHBIX PECYPCOB;

OCYIIECTBIISTh LIEJICHANPABICHHBIN TMOWCK MEPEeHOca CPEICTB U CIIOCOOOB ACHCTBHS B
po¢eCCHOHANBHYIO CPELy;

yMeThb TEPEHOCUTh 3HAHHMS B  TIO3HABATENBHYI0 M  NPAKTHUYECKYIO  00IacTu
KU3HECATCIIEHOCTH,

yMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPE/IaraTh OPUTHHATBHBIC TIOIXObI U PEIICHHSI,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

B) pabota ¢ uHpopmanueii:

BIQJIETh HABBIKAMHU TMONYy4YeHHs WHPOPMAIUUM U3 KMCTOYHHUKOB Ppa3HBIX THIIOB,
CaMOCTOSITCIIEHO ~ OCYIIECTBJIATh IOUCK, AaHalM3, CHUCTEMATH3AIMI0 ¥ HHTEPIPETAIUIO
uHGOPMAIIUU PA3IUYHBIX BUIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMIHBIX (hopMaTax ¢ y4eTOM Ha3HaUYCHUs MH(DOPMAIMH | TICIICBOI
ayJIMTOPUH, BBIOMpAs ONTUMAILHYIO (JOPMY MPEACTABICHUS U BU3yalu3alliu;

OIICHUBATH JIOCTOBEPHOCTH, JICTUTUMHOCTh WH(OpPMAIIUU, €€ COOTBETCTBUE IPABOBHIM M
MOpaTbHO-3THUYECKUM HOPMaM;

UCIIOJIb30BaTh CPEJCTBA HMH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIOICHHEM
TpeOOBaHUIT SPrOHOMHUKH, TEXHUKH OS30TIaCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHMSI, TPABOBBIX U
ATHUYECKHX HOPM, HOPM HUH(OPMAIIMOHHON O€30MacHOCTH;

BIIQJICTh HABBIKAMH pACIO3HABAaHWUS W 3alUTHl  WHGOpManuu, WHHOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OByasieHne YHUBEPCATBHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMHU:

a) obieHue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;

pacmo3HaBaTh HeBepOaldbHBIE CpEACTBAa OOIIEHHWS, MOHMUMATh 3HAYEHHE COIUATBHBIX
3HAKOB, PACIO3HABATH MPEAMOCHIIKNA KOHPIMKTHBIX CUTYAIi U CMSATYATh KOH(JIUKTHI;

BIIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIEHHUS U B3aUMO/ICHCTBHUS;

apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYAaTh KOH(DJIUKTHBIC CUTYAIIHM;

pa3BepHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIB30BAHHEM S3BIKOBBIX
CpPEICTB;

0) coBMeCTHas e TEIbHOCTD:

MMOHUMATH U UCTIOIH30BaTh MPEUMYIIESCTBA KOMAHIHON ¥ WHIUBUAYaTbHONU PaOOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yueToM OOIIMX HWHTEPECOB, U
BO3MOYKHOCTEH Ka)KJIOTO YICHA KOJUICKTHBA,

OPUHUMATh [I€TU COBMECTHOM JESATENbHOCTH, OPTraHW30BBIBATH W KOOPJIWHUPOBATH
JICUCTBUSA IO €€ JOCTMKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUH, pACHPENCNIATh POJU C y4YETOM
MHEHHUI Y4aCTHUKOB 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJAJAa W KAKIOIO yJ4aCTHUKA KOMAaH/IBl B OOIIMIA Pe3yJIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

mpeyiaraTh HOBBIE TPOEKTHI, OICHUBATH HJEU C IMO3UIWW HOBHW3HBI, OPUTHHAIBLHOCTH,
NPaKTHYECKON 3HAYHMMOCTH;

KOOPJIMHHUPOBATh W BBHINOJNHATH PAOOTy B YCIOBHSX pPEATbHOTO, BUPTYAIBHOTO U
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KOMOWHHUPOBAHHOTO B3aMMOACHCTBUS;

OCYIIECTBIISAITh MO3UTHUBHOE CTPATETHYECKOE IMIOBEACHHE B PA3IUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO ¥ BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBnazieHre yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

a) caMOOpraHu3aIMs:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO AESTENbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTAaBJIAThH IUIaH PELICHUs MPoOJIeMbl C YU€TOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPENOUYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH1 y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHHBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON 3PYIHUIIMU B pa3HbIX 001acTAX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IETh HAaBbIKAMU MO3HABATEJILHOM peiekcur Kak OCO3HAHUSI COBEpPILIAEMbIX JEeUCTBUI
Y MBICJIMTEIBHBIX IPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh IPUEMBbI pe(IeKCUU 171 OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEILIECHUS;

YMETb OLIEHUBAaTh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) SMOLMOHAJIbHBIM HHTEIUIEKT, IPEIoaraiomuii chopMUpOBAHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOLIETO0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHMSI, BKJIIOUAIOLLETO CaMOKOHTpOIJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBO€ IIOBEJIEHUE, CIIOCOOHOCTh aJalNTUPOBATHCA K SMOIMOHAIbHBIM
U3MEHEHHUSIM U MPOSBIATh TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAllMHU, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTH)KEHHUIO LEIH U YCIeXy,
ONTHMHU3M, NHUIIMATUBHOCTh, YMEHUE AEUCTBOBATh, UCXO/s U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBaTh €r0 TPU OCYLIECTBICHMH KOMMYHMKAIIUM, CIIOCOOHOCTb K COYYBCTBUIO H
CoIepeKUBaHUIO;

COLIMAJIHBIX HABBIKOB, BKJIIOYAIOLINX CHOCOOHOCTH BHICTPaMBATh OTHOIIEHUS C APYTUMH
JFOIbMU, 3a00THUTHCS, IPOSBIISITh MHTEPEC U pa3pemiaTh KOH(IUKTHI;

I') IpUHATHE ce0s U IPYTHX JIIOJeH:

IPUHUMATD ce0sl, TOHUMasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHMMATh MOTUBBI M apryMeHTbl JPYIMX JIOAEH NIpU aHalu3e pe3ysbTaToB
NESITENIbHOCTH;

IPU3HABATh CBOE MPABO U MPaABO JPYTUX JIOAEH Ha OIUOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYroro 4eloBeKa.

npeomMemHmbix:

ITP6 1 chopMHpPOBAaHHOCTH MPEACTABICHUN O POJIM U MecTe (PU3UKH M ACTPOHOMHH B
COBPEMEHHOM Hay4yHOHl KapTMHE MHpa, O cHCTeMOooOpasyroouell ponu (U3UKUM B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHMKH M COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJA€ POCCUWCKUX U
3apyOeKHBIX YYCHbIX-(OU3UKOB B pa3BUTHE HAyKH; IOHUMaHHE (PU3NYECKOH CYLIHOCTH
HaOJII0Ja€MBbIX SBJIEHUH MUKPOMHPA, MAKPOMHUPA U MEraMHpa; IOHUMaHUE POJIU aCTPOHOMUHU B
IIPAKTUYECKON NEATENbHOCTH YEJIOBEKA U JAJbHEHIIEM HayYHO-TEXHMYECKOM Pa3BUTHHU, POJIU
¢u3uku B GOPMHUPOBAHUU KPYro30pa ¥ (GyHKIMOHATIHHON IPaMOTHOCTH Y€JIOBEKA JIUIsl PELICHUS
IPAKTUYECKUX 3a7a4;

ITP6 2. copmupoBaHHOCTH YMEHHMIl pacro3HaBaTh (hU3MUECKHE SIBICHHS (IIPOLECCHI) U

41



OOBSICHSTh KX HA OCHOBE M3YyYCHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHETHOE JIBIDKEHHUE, CBOOOJHOE TAJCHHWE TEJ, JBM)KCHHE MO OKPY>KHOCTH, WHEPIIHSI,
B3aMMOJICHCTBHE Tel, KojebaTenbHOe ABMKEHHE, PE30HAHC, BOJHOBOE ABIKEHUE; MUQQy3us,
OpOYHOBCKOE JBWIKEHHE, CTPOCHHE KHIKOCTEH W TBEPIBIX TeJ, U3MEHEHHE o0beMa TeNl MpHu
HarpeBaHuu (OXJAXJIEHWH), TEIUIOBOE paBHOBECHE, HWCHApeHHE, KOHJEHCAIs, IJIaBJICHUE,
KpUCTAJUIM3alMs, KUIEHUE, BJIAXHOCTh BO3AYyXa, CBS3b CpPEIHEW KUHETHUYECKOW HHEPTHU
TEIUIOBOTO JIBMKEHHUSI MOJIEKYJ ¢ a0COTIOTHOM TEMIEpaTypol, MOBLIIICHNE AaBIICHUS Ta3a MpU
€ro HarpeBaHUM B 3aKpPbITOM COCYJE, CBS3b MEXKAY NapaMeTpaMH COCTOSIHHMS Tras3a B
M30MpoLeccax; MEKTPU3ALNS TEJ, B3aUMOICUCTBUE 3apsA10B, HArPEBAHUE IPOBOJIHUKA C TOKOM,
B3aMMO/JICCTBME MArHUTOB, JJICKTPOMArHWTHAs WHAYKLHS, JCHCTBHE MAarHUTHOIO TMOJsS Ha
OPOBOJAHUK C TOKOM U JABIKYIIMHCA 3apsif, JJIEKTPOMArHUTHBIE KOJE€OaHUS ¥ BOJHBI,
MPSIMOJIMHETHOE ~ paclpoCTpaHEHHWE CBETa, OTpPaXEHWe, NpeoMIICHHE, WHTepdepeHIns,
Tudpakus ¥ MOJISpU3alusl CBETa, JUCTepCUsi CBeTa; (HOTOANEKTpUdecKuilt 3QeKT, CBETOBOE
JIaBJICHUE, BO3HUKHOBEHHE JIMHEWYATOrO0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W
HCKYCCTBEHHAs paJInOaKTUBHOCTb;

[IP6 3. BrmageHuWe OCHOBOMOJATAIONIUMHU (PU3UUYECKUMHU TOHSATHUSMH ¥ BEIUYMHAMH,
XapaKTepU3YIOMMMH  (U3NYECKUE TMPOLECChl (CBSI3aHHBIMU C MEXAaHUYECKUM JBUIKCHHEM,
B3aUMOJICICTBHEM TeEJI, MEXAaHMYECKUMHU KOJICOAHMSIMH W BOJHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHMEM BEILIECTBA, TEIJIOBBIMU MPOLECCAMU; SJIEKTPUUECKUM W MAarHUTHBIM IOJISIMH,
AJIEKTPUYECKUM TOKOM, OJJICKTPOMATHUTHBIMH KOJICOAHHUSAMH W BOJIHAMH, ONTHYECKUMHU
SIBICHUSIMU;  KBAaHTOBBIMU  SIBIICHUSIMM, CTPOE€HHMEM aroMa W aTOMHOTO  sjpa,
PaIMOAaKTUBHOCTBIO);  BJIAJICHUE OCHOBOTOJATAIONIUMU  aCTPOHOMHUYECKUMH  TOHSATHUSIMH,
MO3BOJSIIOIMMHM ~ XapaKTepU30BaTh IMPOLIECCHI, MNPOUCXOJAIIME Ha 3BE3/1aX, B 3BE3IHBIX
CHUCTEMax, B MEXTaJIAKTUYECKON cpejie; NBIKEHHE HEOECHBIX TeJ, SBOJIONHMIO 3BE31 U
Bcenennoi;

[Ip6 4. BnageHWEe 3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPHUSMHU (3aKOH BCEMHUPHOTO
tarorenusi, I, II m III 3axkoHbl HproTOHA, 3aKOH COXpAaHEHUs MEXAHUYECKOW DHEPrUH, 3aKOH
COXpAaHEHUsS HMITYJbCa, MNPUHLIMN  CYNEPHO3UIMU  CWJI, NPUHLOHUI  PABHOIMPABHOCTH
MHEPLUHUAIBHBIX CUCTEM OTCUETA; MOJIEKYJSPHO-KMHETUYECKYK) TEOPUIO CTPOCHUS BELIECTBA,
ra3oBbI€ 3aKOHBI, MEPBBIM 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsaa,
3akoH Kynona, 3akoH Oma 11 yyacTka 1enu, 3akoH Oma JiIsl MOJHOM 3J€KTPUYECKOM LIeTnH,
3akoH [[xoyns - JleHla, 3aKOH 3JE€KTPOMAarHUTHOM WHIYKIIMH, 3aKOH COXPAHEHUS JHEPIUH,
3aKOH MPSMOJIMHENHOTO PaclpOCTPAHEHHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETAa; 3aKOH COXPAHEHUS OJHEPruHM, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHEHHUS
3JIEKTPUYECKOTO 3apsiga, 3aKOH COXPAaHEHMsT MacCOBOIO 4YMCIa, MOCTynarsl bopa, 3akoH
pPaaIuoOaKTUBHOTO pacraja); YBEpPEHHOE HCIOJIb30BAaHWE 3aKOHOB M 3aKOHOMEPHOCTEH MpH
aHanu3e (PU3NIECKUX SBICHUI U MPOLIECCOB;

[IP6 5. ymMeHue yuuThIBaTh I'pPaHUIbl NPUMEHEHUS HM3YYEHHBIX (DPU3MUECKUX MOJEINEH:
MaTepualibHasi TOYKA, WHEpLHAJIbHAs CHUCTEMa OTCUETa, WJICAJIbHBIM Tra3; MOJEIH CTPOSHHUS
ra3oB, JKMJKOCTEW W TBEPHABIX TEJ, TOYECUYHBIN IEKTPUUYECKUU 3apsij, sAepHas MOAENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7[pa MPH pelieHrun GU3NYECKUX 3a/1a4;

[TP6 6. BaieHue OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS, UCTIOIB3YEMBIMH B (DH3HKE:
MPOBOJIUTH MPSMBIE U KOCBEHHBIC M3MEPEHUsT (PU3NYECKUX BEIMYWH, BBHIOMpAs ONTHUMAJIbHBIN
croco0 H3MEpEeHUsT M HUCIOIb3ys HM3BECTHBIE METOJbI OIEHKH MOTPEIIHOCTEM W3MEpPEHUH,
MPOBOJIUTh HCCIEIOBAaHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYHMH C HMCIOJIB30BAHHEM MPSIMBIX
U3MEPCHUH, OOBSICHATH IMOJYYCHHBIC PE3YJIbTaThl, MCIONb3Yys (U3NYCCKUE TCOPUH, 3aKOHBI U
NOHATHUSA, W JIeJaTh BBIBOJABI; COONIONATh TMpaBuia Oe30MmacHOro Tpyda MpU TMPOBEACHUU
UCCJICIOBAHMI B paMKax Y4eOHOTO SKCIIEPUMEHTA U YIeOHO-HCCIICIOBATEIBCKON IeITeIbHOCTH
C HUCIOJIb30BaHHWEM LU(DPOBBIX HW3MEPUTENBHBIX YCTPOHCTB U J1aOOPATOPHOIO OOOPYIOBaHMUS;
c(hOpMUPOBAHHOCTh TPEACTABICHUM O METOAaX TMOJYYEHUS HAyYHBIX aCTPOHOMHUYECKHUX
3HAHHWM;

[IP6 7. chopMUpOBAHHOCTH YMEHHUS peIIaTh pacCUYETHBIC 3aJaud C SIBHO 3aJaHHOMN
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(¢u3M4YecKOl MOJIeNbl0, MCIONB3Ys (U3NYECKHE 3aKOHbI M MPHUHLUIBI; HA OCHOBE aHAJIN3a
yCIIOBUS 33]]a4l BHIOMPATh (U3UUYECKYIO MOJIENb, BBIACIATh (DU3HMUECKUE BETUYUHBI U (OPMYJIBL,
HEOOXOIUMBbIE /ISl €€ PEeLIeHUs, MPOBOAUTh PACUYEThl U OLIEHUBATh PEAJTbHOCTH IMOJyYEHHOTO
3HaueHUsl (U3MYECKON BEIMYMHBI, pellaTh KaueCTBEHHBbIE 3a/ayd, BBICTpaWBasl JIOTMYECKU
HENPOTUBOPEUYMBYIO LIENIOUKY PACCYKIEHHUM C ONOPOI HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU
U (pu3HYECKUE SBICHMUS;

[Tp6 8. chopMUPOBAHHOCTH YMEHUS MPHUMEHATH IOJyYEHHbIE 3HAHUS Ui OOBSICHEHUS
yCIIOBUHM MPOTEKaHUS PU3NYECKUX SBJICHUHN B IPUPOJE U ISl IPUHATHS MPAKTUYECKUX PEIIeHUN
B TIOBCEIHEBHOW JKM3HU [UId oOecredeHuss Oe30MacHOCTU MpH OOpalleHUH ¢ ObITOBBIMU
npubopaMu M TEXHUYECKHMHU YCTPOMCTBAMM, COXpPAHEHMsI 370POBbsI M COOJIIOJIEHUS HOPM
9KOJIOTUYECKOT0 MOBEJCHUS B OKpY’Kalollel cpeje; MOHMMaHUE HEOOXOAUMOCTH MPUMEHEHHS
JOCTHKEHUM (PU3UKU U TEXHOJIOTUHN JJIs PALlMOHAIIBHOTO IPUPOIOTIOIb30BAHUS;

IIp6 9. cdopMHUpPOBaHHOCTH COOCTBEHHOW MO3ULMHU [0 OTHOIICHUIO K (U3NYECKOH
nH(popMaluy, TMOJy4aeMONM W3 Pa3HbIX HCTOYHUKOB, YMEHHH HCHOJIb30BaTh LU(POBHIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETALMN W TPEACTaBICHUS Y4eOHOH H
HAyYHO-TMOMYJISIPHOM HMH(pOpMAIUH; pa3BUTHE YMEHUN KPUTHUECKOIO aHalIW3a IMOJTydaeMon
UHpOpMaLUY;

[Ip6 10. oBnageHwe yMeHUSMH paboOTaTh B TPYMINE C BBINOJIHEHUEM pPa3IHYHBIX
COLMAJIBHBIX POJIEH, IJIAHUPOBATh PadOTy IPYIIIbI, PAMOHAIBHO PAaCIpPEAETATh 1eATeNbHOCTh B
HECTaHJIAPTHBIX CUTYyalMUsX, a/IeKBaTHO OLIEHHWBATH BKJIAJ Ka)/J0r0 U3 yYaCTHUKOB IpPYMIbI B
peleHre paccMaTpuBaeMoi pooIIeMBl;

[1p6 11. oBnagenue (chopMUPOBAHHOCTD MIPEACTABICHHI) MPABUIIAMH 3aITUCH (PU3UIECKUX
(dhopmyn penbedHO-TOUEUHON crcTeMbl 0003HaueHuit JI. bpaitns (s ciaenbix U cnaboBUISAIIIX
00ydJaromumxcs).
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KOMILVIEKT OHEHOYHBIX CPEJICTB TEKYLIEI'O KOHTPOJIA
OU3UKA

40.02.04 FOPUCIIPY IEHLIUS

KOpucr
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1.ITACIIOPT ONEHOYHBIX CPEJACTB

Martpuua y4eOHbIX 3aJaHU I

HanMmeHoBaHue TeMbl

Buja KOHTPOJIBLHOIO 3aJaHusl

BBenenue

CamocrosTenbHas  pabora:
paboTa ¢ KOHCIIEKTOM, TIOUCK
nHpopmanuu B cetu Internet

[Ipaktrueckoe 3aHsTHE: (B
TOM yucie B Qopme

MPAKTUYECKON MOJITOTOBKH):

[loaroToBka K onpocy

Tema 1. Mexauuka

CamocTtositennbHast ~ pabora:
paboTa ¢ KOHCHEKTOM, MOUCK
nHpopmanuu B cetu Internet

[IpakTnueckoe 3ansATHE: (B
ToOM uucie B (opme
MIPAKTUYECKON NOJITOTOBKH):

IloaroroBka K
CTaHIAPTU3UPOBAHHOMY
TECTY

Tema 2. OCHOBBI  MOJIEKYJISIPHOM

TCPMOAUHAMUKNU

bu3uKn

u

CamocrosiTenbHas pabora:
paboTa ¢ KOHCIIEKTOM, TIOUCK
nHpopmanuu B cetn Internet

[Mpaktiueckoe 3aHsTHE: (B
TOM yucie B Qopme
MPAKTHYECKOM MMOITOTOBKH):

ITogrotoBka K  TECTOBBIM
3aJIaHUsIM, OIIPOCY

Tema 3. DyieKTpoAMHAMHKA

CamocrosiTenbHas pabora:
paboTa ¢ KOHCIIEKTOM, TIOUCK
nHpopmanuu B cetu Internet

[Mpaktiueckoe 3aHsTHE: (B
TOM yucie B Qopme
MPAKTHYECKOM MMOITOTOBKH):

IToaroroska K ompocy
BrinonHenne mpakTHYECKUX
3aJaHul

Tema 4. Konebauusa v BOJTHBI

CamocTtosiTennbHast ~ pabora:
paboTa ¢ KOHCHEKTOM, MOUCK
nHpopmanuu B cetu Internet

[Ipaktnueckoe 3ansitue: (B
TOM uucie B dopme
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1.
2.

3.
4.
3.

6.

MIPAKTUYECKON OJITOTOBKH):

[TonroroBka K  pEHIEHUIO
KpOCCBOpJia

Tema 5. OnTuka

CamocrosiTennpbHast ~ pabora:
paboTa ¢ KOHCIEKTOM, MOUCK
uHpopmanuu B cetu Internet

IIpakTnueckoe 3ansATHE: (B
ToM 4yucie B (Qopme
MIPAKTUYECKON NOJITOTOBKH):

[ToxroroBka K OIpoCy
BrinonHenne npakTUYECKHX
3aaHui

Tema 6. Di1eMeHTBl KBAHTOBOM (PU3UKH

CamocrosiTenbHas pabora:
paboTa ¢ KOHCIIEKTOM, TIOUCK
nHpopmanuu B cetu Internet

[Mpaktiueckoe 3aHsTHE: (B
TOM yucie B Qopme
MPAKTHYECKOH MMOITOTOBKH):

HOL[FOTOBK& K TE€CTOBBIM
3aJaHusAM

Tema 7. OBomronusa Beenennoi

CamocrosiTenbHas pabora:
paboTa ¢ KOHCIIEKTOM, TIOUCK
nHpopmanuu B cetu Internet

[Mpaktiueckoe 3aHsTHE: (B
TOM yucie B Qopme
MPAKTHYECKOMN MMOITOTOBKH):

IToaroroska K ompocy
Brinonnenune mpakTHYECKUX
3aJaHul

KoHTtposbHBIE  TECTBI 1O
UTOraM Kypca

2. OIIMCAHHME OHEHOYHbBIX ITPOLHEAYP 110 TIPOTPAMME

Bonpocul k onpocy

BBenenune

®dusuka — (yHIaMEHTaIbHAS HayKa O MIPUPOJIC.

EcTtecTBeHHOHAyUYHBI METOJA IO3HAHHUSA, €ro0 BO3MOXHOCTH M TPaHUIIbl MPUMEHHUMOCTH.
OKCHEpUMEHT U TEOpUs B IPOLIECCE MO3HAHUS TPUPOJIBI.

MopenupoBanue GU3NIECKUX SBICHUN U TIPOIIECCOB.

Ponb 3kcriepuMeHTa U TEOpUHU B NIPOLIECCE MO3HAHUS IIPUPOLBL.

Odusnueckas BenuwduHa. [lorpemHocTH M3MepeHW ¢GuU3NYeCKuX BenWYMH. DU3HYECKHe
3aKOHBI.
['panupl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
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7.

[TonsiTHE O PU3NYECKON KAPTUHE MUPA.
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Tema 1. Mexanuka

Tecmosvle 3a0anus

Bapuanr 1
Ne Bomnpocsl BapuaHnTbl 0TBETOB
3a/1aHuA
1 ITo rpaduxy onpeneauTs NPOEKIMH CKOPOCTH U J =-10M
MPOEKINH MIEPEMEIICHUS OT BpEMEHH A) x s.=10t:
1 J._ =102
B) ¢ ;s =10t;
10—
51 J =-10&
> O) € s=-10t;
te J, =0
710 R
J. =102
E) ¢ .s.=-10t.
2 BpeBHO MIIBIBET MO peKe, OHO MOKOUTCS OTHOCUTEIBHO | A)IUIBIBYIIEH HABCTpEUy JIOJKE;
B)06epera;
C) npucranu;
J1)OOTOHSIONIETO TEII0X0/1a;
E)BojbI1.
3 Manburk Opocui BEpTUKAIbHO BBEPX MSUUK U A)25m;
noiman ero uepes 2 c¢. Beicota Ha koTopyto nojHsuics | B)15Mm;
Ms14 paBHa (ConpoTHUBIIEHHEM BO3AYyXa MOXKHO C)5m;
npenedpeus (g = 10 m/c?) 0)2,5m;
E)10m.
4 Tpu ueTBepTH CBOETO IMyTH aBTOMOOWIIb MPOIIET CO A) 90km/u;
CKOPOCTBIO Jy =60xm/x, OCTJIbHYIO YacTh IIyTH — CO B) 70wm/u;

48




CKOPOCTBIO J, =80mkm/u. Cpenusiss CKOPOCTh ©) ggKM;q’
aBTOMOOWJIS Ha BCEM IIyTH paBHa Jlig 6 41121\1\: /;I’
Jopoxka umeeT GpopMy MpsIMOYToJIbHUKA, MEHbILIAS A) 0 u 49m;
cTopoHa Kotoporo 21 M, a 6ombimast — 28 m. Uenosek, | B) 28m u 21wm;
JIBUTasiCb paBHOMEPHO, IIPOILIEI BCIO TOPOKKY. [Ipn C) 21m u 28m;
3TOM €ro MyTh U NEPEMEILIEHUE PABHBI M) 0u0;

E) 98m u 0.
JIBa moe3na uyT HaBCTpeuy ApYT APYyry cO A) 180m;
cropocTsvu 91 =30KM /Iy =S4T e ayenn B) 150wm;
B IIEPBOM I10€3/1€ 3aMEYaeT, YTO BTOPOIl 1oe3/ ©) 1201?4;
IPOXOJUT MUMO HETO B TEUEHHE BpEMEHHU t = 6c. fg 28;[/[’

I[J'II/IHa BTOPOTO IIOC31a

JlBa roesza uayT HaBCTpedy APYT ApYyTy: OAMH
pa3roHseTCs B HAIIPABJICHUH HA CEBEp; APYrou —
TOPMO3HT B K0’)KHOM HamnpaieHuu. Hampasnenus
CKOpOCTEU M YCKOPEHUH

A) cKOpOCTe HE COBIAJIal0T; YCKOPEHU COBIIAJAIOT;

B) cxopocTeit CoBIaiarT; yCKOPEHH HE COBITAIAI0T;

C) coBmaaaror;

JI) ckopocTH MOT'YT COBITaJIaTh U HE COBIAAATh, YCKOPEHUS
COBIMA/IAIOT;

E) ckopocTu He COBIafar0T, yCKOPEHUs MOT'YT COBIIaJaTh U HE
COBIA/IATh.

Ha pucynke npuBeieHa TPaeKTOPHSI TBUKCHUS
matepuanbHoi Touku (KLMMP). Moayns
MepeMEeIICHIS paBEeH

A) 10m;
B) 5m;
C) 3m;
) 12m;
E) Tm
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1

1

1 1 1 |

I I | I T

1 2 3 4 5 6

0

9 Heob6xoaumo nepenpaBUThCsl B CTPOTO A) B nanpaniienuu 4;
POTHBOIOJIOXKHYIO TOUKY Oepera peku. CKOpocTb B) B nanpasnenuu 5;
JIOJIKH OTHOCHUTEJILHO BOJIBI B JiBa pa3a OOJIbIIe C) B namnpasnenunu 1;
CKOpPOCTH TeUeHHUs pekH. BpiOepuTe HampaBieHne ) B nanpasnenuu 3;
CKOpPOCTH JIOAKH. E) B nanpasnenuu 2.
—

34
1 5
10 JIBa myTHUKA HAUMHAOT JABUKEHHUE U3 OJHON TOUKH C

MTOCTOSTHHOM U OJIMHAKOBOM CKOPOCTHIO 5 KM/4.
JIBM)KEHHE ITyTHUKOB NPSMOJIMHENHOE. YTOJI MEKIY
BeKTOpaMH X ckopoctei 60°. IlyTHuKY yaansoTcs
JIPYT OT JpYyTra CO CKOPOCTHIO

A) S5N2xm/u :
B) 10xm/u;
C) 2,5kM/4;
JI) Skm/u;

E) 5\/310%/1{_
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Bapuanr 2

Ne Bonpocsl BapuaHTbl 0TBETOB
1 PaBHOYCKOpEHHOMY ABM)KEHHIO, IPU KOTOPOM BEKTOp yCKOpeHUs HampasieH | A) Toiubko 1;
IIPOTUBOIMOJIOXKHO BEKTOPY CKOPOCTH, COOTBETCTBYET rpauK B) 1, 2.3;
A C) Tonbko 2
1 JI) Tonbko 3;
E) 1,3.
2
3
»t.c
2 Teno nBUXKETCS MO OKPYKHOCTH C MOCTOSIHHOM 1O MOAYJIIO CKOPOCThIO. Eciii | A) HE U3BMEHUTCS;
CKOPOCTb YBEJIMYHTH B JIBa Pa3a, a pauyc OKPYKHOCTU OCTaBUTh B) ymenbmuTcs B 4 pasa;
HEU3MEHHBIM, TO LIEHTPOCTPEMUTEIBHOE YCKOPEHHE C) yBenuuutcs B 2 pasa;
) ymensbIuTes B 2 pasa;
E) yBenuuntcs B 4 pasa.
3 TpamBaii, ABUTAsACh OT OCTAHOBKH PaBHOYCKOPEHHO, mpoiuen myTs 30m 3a 10c. | A) 4,5m/c;
B kon1e myTr oH IproOpEN CKOPOCTh B) 7,5m/c;
C) 9w/c;
) 6Mm/c;
E) 3m/c.
4 Ha pucynke npeacrasieH rpaduk 3aBUCUMOCTH IIyTH, POIIEHHOTO A) 20m;
BEJIOCUNIEAUCTOM, OT BpeMeHHU. [y Th, MpoiiIeHHbIN BETOCUNIEANCTOM 3a B) 12m;
WHTEpBaJ BpeMeHHu oT t;=1c¢ 1o t;=4c, paBeH C) 15m;
1) 3m;
E) Om.
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15 .
12f~-=~====-=--- '
L
9r-----"-7 . !
st
at--/ 1
R
0 12 34 5 —tc
[Toe3x e mosIoBUHY BPEMEHU t CO CKOPOCThIO Ji =T0km/u, o MIOJIOBUHY 3) g(S)KM// +
BPEMEHH — CO CKOpOCTLIOJ 2 =30KM /4. Cpe s cropocTs moesna C; 4OEE /2:
) 50xm/4;
E) 42xm/4.
VpaBHEHHE KOOPAUHATHI aBTOMOOMIA X = 100+4t-3t%, rae koopauHata X - BM, | A) -6 METPOB;
Bpems t - B cek. KoopanHara aBToMOOWIIS B HAYalIbHBII MOMEHT BPEMEHHU B) -3 meTpoB;
paBHa C) 3 metpa;
M) 4 meTtpa;
E) 100 meTpoB
ITpu crkopoctu 30 M/c Bpems moJTHOTO TopMOKkeHus 15 ¢. Monynb BekTopa A) 2m/c?;
YCKOpPEHHs paBeH B) 450 m/c?;
C) 3 m/c?;
J0) 15 m/c?;
E) 0.

Ecnu conporuBienue Bo3ayxa npeHeopeb, TO IBUKCHUH TE, OPOIICHHBIX
BEPTHKAIBHO, TOPU30HTAIBHO | IO YTIIOM K TOPU30HTY OOIIUM SIBJISIETCS TO,
49TO

A) BO Bcex Cilydasx JABM)KEHUE IPSIMOIMHENHOE;

B) BO Bcex ciydasix ABH)KEHHE PABHOMEPHOE;

C) HauanbHast CKOPOCTh 3HAYUTENILHO OO0JIbIIE
CKOpPOCTH MaJICHHUS;

J1) BO Bcex ciydasix TeJo ABMXKETCS C YCKOPEHHUEM g;
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E) Ha4daJibHAasA CKOPOCTh 3HAYUTCIILHO MCHBIIIC
CKOPOCTHU MMaJICHUA.

9 [To rpaduky 3aBUCUMOCTH MOJYJIsI CKOPOCTH OT BPEMEHH OIPEeITuTe A) 18m/c?;
YCKOpEHHUE NPSIMOIMHEWHO IBUXKYILErOCs Tela B MOMEHT BpeMEHHU t=2c. B) 3m/c%;
C) 9m/c?;
N 4,5m/c?;
E) 12m/c?.
—p
t.c
10 C Oamrnu BbicoTO# 10M Opochiy Msid BEPTUKAIBHO BHU3 ¢ HAYAIIBHOM A) y=10-2t+10¢%

CKOPOCTBIO 2M/C, IPH 3TOM YpaBHEHHME JABUKeHHs Msada (g=10m/c?)

B) y=10+2t+5t?;
C) y=2t-10t%;

D) y=10+2t-10t%;
E) y=10-2t-5¢.

OTtBeThI K TecTaM «MexaHuKa»

Ne Bapunanra Bapunant 1 Bapuant 2

Ne 3apanun
1 B I
1 E E
3 C Dl
4 E E
5 E b
6 B E
7 A A
8 B A
9 E B
10 i E
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Tema 2. OcHOBBI MOJIEKYJIAPHON (PU3NKH M TEPMOIUHAMUKHI

Tecmoesvle 3a0anus

Bapmuanr 1

1. Bannon BMecTuMocThio V) = 0,02Mm3, cozepKanuii BO3AyX moj AasinenueM p; = 4-10°T1a,
COEIMHSAIOT ¢ GAIOHOM BMECTUMOCTBIO V) = 0,06M3, M3 KOTOPOro Bo3yX Bbikaya. Haiitu
JaBJICHUE P,, YCTAHOBUBIIEECS B cocyax. TemmnepaTypa NOCTOSIHHA.

A) 10T]a.

B) 10~°T]a.

C) 2-10°a.

D) 10*ITa.

E) 10°Ta

2. Vxaxute ycnosue miasanus tena (F, — Apxumenosa cuia).
A) mg>Fy;

B) mg<F,;

C) mg=Fa.

D) mg<<F,;

E) mg>>F,

3. B HekoTopoM mporiecce IaBlieHHe WAeaTbHOTO Ta3a YMEHBIIMIOCH B 3 pasa, a 00beM
yBenuuuiics B 2 pa3za. Macca rasza — const. [Ipu 3ToM TemnepaTypa rasza

A) yBenuumiach B 2 pasa;

B) ymenbmunace B 3 pasa;

C) ymenbmunacse B 1,5 pasa;

) yBenuuunacs B 1,5 paza;

E) YMEHBIIMIACH B Jépaza.

4. T'a3 B konmuecTBe 1 kmonb npu aasienun 1 MIla u temneparype 127°C 3anumaet 06bem
(R=8,31/1/monp-K)

A) 0,1055m3;

B) 0,3324m3;

C) 0,3m3;

J1) 1,055m%;

E) 3,324m°.

5. I1nor, caenannbiii u3 10 6pesen 06bemoM 110 0,6 M3 kaxmoe (700Kr/M>, Pyora=1000kr/Mm?),
MMeeT MaKCUMAJIbHYIO TIOBEMHYIO CHITY

A) 17 kH;

B) 42 xH;

C) 60 xH;

) 19 H;

E) 18 xH.

6. B 5kr rasa conepxures 15-10%° monekys. Mossipaas Macc raza pasHa (N;=6,02-10%*monb ")
A) 30-103kr/mMoub;
B) 10-10~kr/mMoub;
C) 20:1073kr/mMob;
J1) 50-1073kr/MoB;
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E) 40-107*kr/Mob.

7. YToObI pu NOCTOSTHHOM JaBJICHUU T'a3a €ro TeMIlepaTypa yMeHbIInIach B 3 pa3a, 00beM rasza
HYKHO

A) yBenuuuTh B 6 pas;

B) He u3MeHsTh;

C) ymeHbIuTh B 3 pasa;

J1) ymeHbIINTS B 6 pas;

E) yBenuuuTts B 3 pasa.

8. Jlnst narpesanus 100r ceunna ot 15 10 35°C Hago coobmuts Temy 260 JIK TEmIoThI.
Onpenenurs ero yIeiabHy0 TEIIOEMKOCTb.

A) 260 x/(kr-K);

B) 1,3 JIx/(xr-K);

C) 0,26 x/(xr-K);

) 0,13 Tx/(xr-K);

E) 130 Jx/(xr-K).

9. Eciu Macchl MOJIEKYJT pa3IMUHbIX UJI€abHBIX TA30B Pa3IndaloTcs B 4 pa3a, a TeMIEpaTyphl
ra3oB OJIMHAKOBBI, TO CPEIHUE 3HAUEHUS KBaIPATOB CKOPOCTEU MOJIEKYI

A) OIMHAKOBBI;

B) otnuuarotes B 2 pasa;

C) ommuarorcs 8 pas;

1) otnnuarotcs B 4 pasa;

E) otnnyarotcs B 16 pas.

10. B xoopnunarax P, T u3o0paxensl n30X0psl (Macca ra3za 0IMHaKOBa BO BCEX MPOIECCaX).
MaxkcuManbHOMY 00BEMY COOTBETCTBYET Ipaduk

A) 4
B) 1;
C)2;
) 3;
E) 5.

Bapuanr 2

1.Ha nuarpamme p — V npuBeaeHsl rpaduky ABYX IPOLECCOB WCAIBHOTO rasa: MpH Mepexoe

n3lB2us2s3.
P
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3
0 pV

DTO mpoLecchl

A) N3o6apHoe oXJIaXKIeHUE U N30TEPMHUUECKOE PACITUPECHHE;
B) N300apHoe pacuipeHre U H30TEPMUIECKOE CKATHE;

C) U306apHO€e HarpeBaHue U U30TEPMUUECKOE PACILIUPEHHUE;
1) N300apHoe HarpeBaHue U H30TEPMUYECKOE CIKATHE;

E) N3o0apHoe oxnaxkaeHne u H30TePMUYECKOE CKATHE.

2. Ecnu macca MoJIeKyJTbl IEpBOTO HI€aTbHOTO Ta3a B 4 paza 00JbIIe MacChl MOJIEKYJIBI BTOPOTO
ras3a, a TeMIepaTypbl 00OHUX Ta30B OJMHAKOBHI, TO OTHOIIEHUE CPEIHUX KBaIPATHUHBIX

CKOpPOCTEW MOJIEKYJI Ta30B Ji

A) 1/4;
B) 1/2;
C) 2;
1) 8;
E) 4.

2 paBHO

3. B 6amtone 06beMoM 30 aM° HaXOAUTCA BOAOPOA 1o/ AaBiaeHreM 5 MIla mpu Temmepatype
27°C. Onpenenure Maccy rasa, CuuTas BOJAOPO UACATbHBIM Ta30M.

By, =207 L2 p =g 314 9
e ° MOJb monb XK @
A) 1,2xkr,

B) 0,24kr;

C) 0,12xr;

A1) 60r;

E) 12r.

4. Ipy oXIaXeHUH UEATBHOTO Ta3a ero TeMneparypa ymensmmiack ot 711°C no -27°C. Tlpu
3TOM CPEJIHSASI CKOPOCTh TEIIOBOTO JIBHIKEHHSI MOJIEKYJT YMEHBIIIMIIACH B

A) 3 pa3a;

B) 2 pasza;

) \/2pa3 :
i V3P

E) 4 pa3za.

5. TemmnepaTypy cMecH, TI0JIy4eHHON NpK CMEIIMBAHUM [BYX PA3HBIX KMAKOCTEH ¢ Pa3HBIMU
TeMIepaTypaMy, MOXKHO BBEIYHCIUTH O (hopMyIie

t t

242
A) 2 2

1, +1,

B 2 ;
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myt, +m,t,
m, +m
C) 1 2

Cily) Gyl

c, +c¢
o "o

c,myt, +c,myt,

E) @™ +c,m,

6. KonuuecTBo BemecTBa B kKelne3Hol oTauBKe 06bemoM 28-107 m* paBHO (0THOCHTENBHAS
aTOMHas Macca kejie3a 56 r/MoJib, INIOTHOCTE kene3a 7,8:103 kr/m?)

A) 436,8kT;

B) 218,4xr;

C) 23,5:10% moneky;

1) 3900 moub;

E) 1800 momnb.

7. Ha p.V-auarpamme n300pak€HO HECKOJIBKO M30TEPM HcabHOro raza. Hanbomnee Bricokast
TEMIIEpaTypa COOTBETCTBYET U30TEPME

P
K&\
\"
—
A)1; B) 2; O)5; 1) 4; E) 3.
8. Hucio Monekyn, coaepkaiumxces B Karie Bojabl maccoit 0,2 rpaMmma

—»

& =185107° =, N, =6,02540% mom»™' 2
e MOJIb o

A)6,7-102%  B)6,7-10%; C) 6,7-10%; ) 6,7-1021; E) 6,7-10.

9. IIpu xonaencauuu 20 1 BoasHoro napa npu 100°C BeLAETNTCS KOIMYECTBO TEMLIOTHI
(r=22,6:10° 1x/xr)
A) 4 x]Ix; B) 4,55 x]JIx; C) 900 JIx; ) 455 JIx; E) 45,2 xJIx.

10. Temneparypa, Ipu KOTOPOH CpeliHss KBaJpaTUUHasl CKOPOCTh MOJIEKYJI KUCIOPOIa

_ B =320 ;g =g 31229
J =400m/c, pasma € MOb mone XK @
A)S515K; B)411K; C) 205 K; 1) 309 K; E) 104 K.
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SOOI ANWNPA WL, OOVWOIN NP WN—=O

JTAJOHBLI OTBETOB

Ne BapuanTa Bapuanr 1 Bapmuanr 2

3a/1aHUA
1 E C
1 C B
3 C C
4 E B
5 E E
6 C A
7 C A
8 E I
9 i E
10 E C

Bonpocwl k onpocy

OmnpenenieHne uaeaIbHOTO Ta3a
OcHoBuble Tonoxkeuns MKT
Joka3zarenbcTBa K Kaxxaomy nosioxkennto  MKT

IlosscHUTB 3aBUCUMOCTH CHII MOJICKYJISIPHOT'O BSaHMOHeﬁCTBHﬁ OT paCCTOAHUA

OHpe,Z[CJ'ICHI/Ie OTHOCHUTEIIbHOU MOJ'ICKy.]'IHpHOﬁ MaCChbI

Ornpenenienre MOJISIPHONM MacChl
Urto onpenenser yucio ABorajapo?
UYem 00ycIIOBICHO 1aBiIeHUE Ta3za’?
OrnpenerieHre TeMnepaTypbl

. Uto o3HauaeT abCONIOTHBINA HYJIb TEMIIEpaTyphl?
. ®usndeckuii cmpica koddurmenta boapimana
. Onpenenenue U30MpoOLECCOB

. 3akoH bolns-Mapuotra

. 3akoH ['eit-JIroccaka

. 3akoH apns

. 3akoH JlanbTOHa

. Onpenenenne MKT

. Onpenenenye TepMOAMHAMUKI

. OnpeneneHue TEIIOBOTO paBHOBECHUS

. UTo Takoe BHYTpEHHSsIsI dYHEPTHs?

. OnpeneneHne KOJIMUECTBA TEIIOTHI

. PaboTa B TepMoiuHamMuKe

. IlepBbIil 3aKOH TEPMOANHAMUKHU

. UTo Takoe TenioBOW JBUTATENb?

. Onpenenenuie aguadbaTHOro mpoiiecca

. Uro Taxoe KIIJ[?

. UneanbHas TerioBas MalilHa

. Onpenenenue yaenbHOM TEIIOEMKOCTH

. OnpeneneHune yaelbHON TEMIOTHI IJIaBICHUS

. Onpenenenue yaenpHON TEIIOTH MAPOOOpa30BaHHS

Tema 3. DnekTpoaAMHAMHUKA

Bonpocwi k onpocy

58




1. DAIeKTpUYECKUM TOKOM HA3bIBACTCA ... 3apSIKCHHBIX YacTHll. (Hanpasnennoe ynopsaoouennoe
osudiceHue.)

2. Enununa snekTpuueckoro conpoTusienus. (1 Om.)

3. ®opmyna 3akona Oma mis yqactka nenu. (I=U/R)

4. OCHOBHOE JEICTBHE IIEKTPUUECKOTO TOKA. (MacnumHoe)

5. MomHOCTh paBHa OTHOIIIEHUIO pabOTHI KO ... (Bpemenu.)

6. 3aKOH O TEIJIOBOM JICMCTBUM TOKA MPUHAIUICKHUT ... ([[ocoymo-Jlenyy.)

7. Ilpm mocie10BaTeIbHOM CONPOTUBIECHUHU IIPOBOJHUKOB HAIPSKEHNE MTPSMO
NPOMOPLUUOHATBHO ... (Mx conpomuenenuio.)

8. Kak HaliTu o011ee conpoTHBIIEHNE TPOBOIHUKOB, COETUHEHHBIX

napamiensHo? (1/R=1/R;+1/R; R=R;R»/R;+R;)

9. IIpy4rHON CONMPOTHUBIIEHUS SIBISECTCS B3aUMOJICUCTBUE JBHXKYIIIUXCS

ANEKTPOHOB C ... (Monamu kpucmaniuyeckou peuiemxu.)

10. YcnoBuem CymiecTBOBaHUS JIEKTPUUECKOTO TOKA SIBISICTCS HAJTMYKUE CBOOOIHBIX 3apsI0B
u ... (Hanuuue snexmpuueckozo nos.)

11. Eguauna 3/1C. (1 B.)

12. DnekTpudyeckoe COMPOTHBICHNE 3aBUCUT OT JJIMHBI IPOBOJHUKA, TUIOMIAIHN TONEPEYHOTO
cedyeHus u ... (Pooa mamepuana.)

13. Bce moTpeOuTenu HaXOASTCs MO OJHUM U TEM K€ HANPSKEHUEM

npu (Ilapannenvrom coeounenuu.)

14. DnexTpudeckoe HaMpsHKEHUE U3MEPSIOT ... (80.1bmMmempom), KOTOPBIA JOTKEH

UMETH ... (borvwoe conpomusnenue.)

15. ®opmyina paboTsl sekTpudeckoro Toka. (A=1Ut A=FRt ,=U?/R*1)

16. 1 kBt*4 equanna ... (Pabomuwi)

17. ®opmyna D/C. (E=Acm/q)

18. KopoTkoe 3amMblKaHUE BO3HUKAET, €CIH ... (Buewnee conpomusnenue yenu mano.)

19. AMnepmeTp BKJIO4aeTcs B uenb. (Ilociedoeamensvho.)

20. [Ipu mapayieTbHOM COCIMHEHUU CUJIa TOKA B HEPA3BETBJICHHON YacTH

1enu pasHa ... (Cymme cun moxos 8 pazgemenenusx: l,; =I; + 1)

21. CTopoHHHE CHIIBI B OTJINYKE OT KYJIOHOBCKHUX ... (Henomenyuanvhoi.)

22. Cua TOKa paBHA MPOU3BEICHUIO CKOPOCTH JBHKEHUS DJIEKTPOHOB, UX 3aps/a, MO
MIOTIEPEYHOI0 CEUEHUsI IPOBOAHUKA U ... (Konyenmpayuu snexkmponos.I=enSV.)

23. DneKTpUYeCKHi TOK B IPOBOJHUKE co3aeTcs ... (C800600HbIMU dneKmpoHami.)

24. ®opmyna 3akoHa Jxoynsa-Jlenna. (O=IRt.)

25. Ilpu napamiensHOM COeIMHEHUH CHJIa TOKa MEHBIIIE B TOM IIPOBOJIHUKE, TIe
compoTuBiieHue ... (borvuie.)

26.Ilone, B M1000M TOYKE KOTOPOTO CHJIa ACMCTBHUS HA MArHUTHYIO CTPENKY OJUHAKOBa IO
MOJIYJIIO U HaIlPaBJIEHUIO (0OHOPOOHOE MACHUMHOE);

27.CunoBoe 1nofe, IeHCTBYIOIIee Ha ABIKYIIHUECS JIEKTPUUYECKUE 3apsia U Tena (MacHumuoe);
28.Enununa snexrpoemkoctd B CU (Dapao);

29.Enununa marautHou uHaykuuu B CU (Tecna);,

30.Kakoe mosie 00pa3yroT mopokAaroIIie APYT Ipyra MepeMEHHbIE JIEKTPUUECKOEe U MAarHUTHOE
noJie (1eKmpomacHumHoe);

31.CiocoOHOCTh pa3HOMMEHHBIX 3aPSAIO0B (npumacueamsbcs);

32 .Enununa uHayKTUBHOCTH (I enpu);

33.0cHOBHasI XapaKTePUCTUKA IIEKTPUUECKOTO OISl (HANPAHCEHHOCTD);

34.YcTpoiicTBO, MpeaHa3HAYCHHOE /JIsi HAKOIUICHUS 3apsifa U SHEPTrUH SIEKTPUUECKOro MO
(konoencamop);

35.YTto HaxoauTCs MKy IUIACTUH TUIOCKOTO KOHAEHcaTopa (Ousiekmpux);
36.[1onoXKuTenbHBIN HOCUTENH 3apsiaa (npomon);

37.01puniaTeabHbI HOCUTENb 3apsa (21eKmpon).
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38 Kyna HampaBieH BEKTOp MarHUTHOM MHAYKLIMHM MOJs B TOYKE A, HaxoJdllelcs Ha OCHU

KpYyroBOro Toka?(enpago)

38. B uém 3akiroyaercs SBIEHUE DJIEKTPOMArHUTHOW WHAYKUUU (8 nosgleHuu moxa 6
NpPOBOOHUKE NPpU nepecederuu UM MASHUMHO20 Nosl)

39. Ssnenue Bo3HukHOBeHUA DJIC MHAYKIHMH B MPOBOAHHUKE B pe3yibTaTe U3MEHEHHs TOKa B
HEM Ha3bIBAIOT... (CAMOUHOVKYUELL).

40. ITouemy MarHuTHOE TOJI€ BCET/Aa SBISCTCS BUXpeBBIM Tonem? (Ilomomy, umo cunosvie
JUHUYU MACHUMHO20 NOJIAL 6Ce20d 3aMKHYMbl.)

41. Kaxk Ha3pIBalOTCS JMHHUM, BJOJIb KOTOPHIX B MAarHUTHOM IIOJI€ pacHojiaraloTcsl OCHU
HEOOJIBIINX MATHUTHBIX CTPEIIOK( MacHumHule)

42. Yto TaKoe IEKTPOMATHUT (KAmyuKa ¢ HceiesHbiM CepOeuHUKOM GHYMPU)

43. Y Kakoro H3 IOJIIOCOB TPOSBISETCS HamboJiee CUIBLHOE MAarHUTHOE JCHCTBUE Y MarHUTa
(60311€ 0OOUX NONOCOB)

44. VICTOYHUK JIEKTPUIECKOTO OIS (10001 AIIEKTPUYECKHUH 3apsi)

45. B mpoBogHUKE OTCYTCTBYET 3jekTpuuyeckoe moie. Kak aBuxkyTcs B HeM CBOOOHbBIE
3apsKEHHBIC YaCTHIIBL? (Xaomu4Ho)

IIpakTH4eckass NOArOTOBKA:

Pa3paboTtate npe3eHTanno 06 y4eHbIX, BHECIINX 3HAYUTEIbHBIN BKIIaJ] B pa3BUTHE

ANEKTPOAUHAMUKH. [10ATOTOBUTE MHCTPYKIUIO IO pabOTE C ANEKTPUUECKUMU IIprbOopaMu

Pa3pabortates npe3eHTanuo no reme: « JIeKTPOU3ZMEPUTENbHbBIE TPUOOPHIY.

Ha cTenne ymeTs pacno3HaTh KOHTPOJIbHO-U3MEPUTEIbHBIE IPUOOPHI U X Ha3HAUCHUE.
Ilpakmuueckue 3a0anus

3ananue 1 DiekTpocTaTuka

Vcnoue Tpu oaMHakoBbIX ToueuHbIX 3apsga ql=q2=q3=1 uKn HaxomsTcs B Bakyyme

BEpILMHAX PaBHOCTOPOHHErO TPEYrojbHUKA cO CTOpoHOM =20 cM. Omnpenenutrb MOIyJb U

HarpasjeHue cuibl F, 7eiicTByONIeN Ha OJIMH U3 3apsi10B CO CTOPOHBI IBYX JIPYTHX.

Pemenue

o 3akony Kynona, cuiia B3auMoelncTBUS MeXAy IByMs 3apsgamu paBHa: F =14 w € € 0 open
ql|-openq?2|r2F=14nee0ql-q2r2 Tak xak 3apsiabl paBHbl, TO F 1 =F2=14nee0q2r2
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F1=F2=14nee0q2r2 Cuny F3 MOXHO HaliTH U3 TIEOMETPUYECKHMX COOTHOLIEHMH AJIs
paBHOCTOpOHHETO TpeyrojapHuka: F3=2F 1 cos30°=12mnee0q2r2-cos30F3=12-3,
14-8,8-10-121-10-9-1-10-94-10-2-0,86=0,4-10—-6H
F3=2F1co0s30°=12nee0q2r2-cos30F3=12-3,14-8,85-10-121-10-9-1-10-94-10-2-0,86=0,4-10-6H
Otsert: 4 mxH.

3aganme 2 [TocTOsSHHBIN TOK

VYcnoBue: ompenenure CHIy TOKa B MPOBOIHUKE, €CIM €r0 CONMpoTuBIIeHHE paBHO 60 Owm, a
HaIpsKeHUE Ha KOHUax npooaHuka 120 B.

Pemenue: 3To knmaccuyeckas 3agadya Ha 3akoH OMa A ydyacTKa LN, 10 KOTOpPOW Teder
noctosiHHbIN TOK. [1o 3akony Oma: [= U R1=12060=2 A [=URI=12060=2 A

Otser: 2A.

3aganne 3 DIEKTPOMArHUTHAS WHTYKIIHS

VYcnosue B onHopogHOM MarHuUTHOM monie ¢ umHaykuued B=0,4Tn ¢ uvactotoit 480 o6/mMuH
paBHOMepHO Bpamaercss pamka. [lnomans pamku S=200cMm, B pamke coaepxurcs N=1000
BUTKOB. Kakoe MrHoBeHHoe 3HaueHue OJIC cooTBeTCTBYET yrily mNoBopoTra paMku B 30
rpamycoB?

Pemenne: CorgacHO 3aKOHy 3J€KTPOMarHUTHOM HWHAYKLIMH, MIHOBeHHoe 3HaueHue OJIC
MOkHO ompeaenutb mo ¢opmyne: € = — N d @ d t e=-Ndddt Marautaeiii norok @,
IIPOHU3BIBAIOLINI BpAIIAIOIIYOCS PAMKY, U3MEHAETCS BO BpeMEHH 10 3akoHy: @ =B S cos o t
o = 2 1 n ®=BScosoto=2nn uddepennupys no BpeMeHU BBIpAKEHUE i MarHUTHOIO
notoka, BeipazuM DJIC: d ddt=d(BScosot)dt=—BSosinote=NBSosinot
dddt=dBScosmtdt=-BSwsinote=NBSwsinwt [loactaBum BblpaxxeHue s yriIOBOH 4acTOTHl U
BeruuciuM: e =2anNBS - -sinot=2-3,14-8-1000-0,4-2-10-2-0,5=201 B
e=2nnNBS-sinot=2-3,14-8-1000-0,4-2-10-2-0,5=201 B

Ortset: 201 B.

3apanue 4 MarautHoe nose

VYcnosue. Ilo mmHHOMY mnpsiMOMYy TOHKOMY mpoBony Teuer Tok cuio [=10 A. Kakosa
MarHuTHas MHAYKUOUs B mosns, co3gaBaeMoro NnpoBOJHUKOM B TOYKE, YAAJIEHHOH OT HEro Ha
paccTosiHue =5 cM.

Pemenue

I I1o moxy
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MarnuTtHoe Tojie 0eCKOHEYHO JJIMHHOTO MPOBOJAHUKA C TOKOM O0Ja/JaeT OCEBOW CHMMETPHEH.
3HaueHWe MAarHuTHOM HWHIYKUMM BO BCEX TOYKAaX, JIeXKAIIUX HA OKPYXHOCTH B
MEePHEeHIUKYJISIPHOM MPOBOJHUKY IUIOCKOCTH, Oyner oauHakoBo. [lo 3akony buo-Casapa-
Jlamaca: B=p 012 n r B=p012nr

Pemenne : IlogcraBum 3HaueHus U BeraucauMm: B=1,25:-10-6-102-3,14-5-10—2=30
-10—-6 T nB=1,25-10-6-102-3,14-5-10-2=30-10-6 Tx

Ortser: 30 mxTm.

3aganue 5 PaboTa 1 MOIIHOCTH TOKA
VYcnosue KakoBa paboTa 37eKTpUYECKOTO TOKA B MAsJIBHUKE, €CJIM CHJIa TOKA B 1IETIH paBHA 2 A,
a compotuBieHue mnasiabHUka — 40 Om? Bpems pabotbl masimbHuka — 15 munyT. Kaxoe
KOJIMYECTBO TEIJIOTHI BBIJCJIUTCS B NasUIbHUKE 3a 3TO BpeMsa?
Pemenue Ilo 3akony /xoynsa-Jlenua, korna no HEMOABMKHOMY ITPOBOAHMKY CONPOTHBIIEHUEM
R Teuer Tok, BeAensercs konumaecTBo TeIOTh: A Q =1 U At=12 R A t AQ=IUAt=I2RAt D10
u ecTh padora Toka: A = A Q A=AQ IloncraBum 3HayeHus u Beruucaum: A =12 RAt=4-40 -
900 =144 « JI x A=I2RAt=4-40-900=144 x/Ix

Otsert: 144 xJIx.

Tema 4. Koj1ed0anue 1 BOJTHBI

KpoccBopa

10

1"

12

13

JpeBHerpeuecknii y4EHbIN, KOTOPBIM BBEIN MOHITUE ATOM.

Pycckuil yuéHblil, BbIBEJI ypaBHEHUE COCTOSIHUS UICAIBHOTO ra3a.
Hewmenxwii ¢pusuk, B 1920 rogy uaMepus CKOPOCTh JBHKEHUS MOJICKYIL.
Benukuii pycckuil yu€Hblil, pa3Bui MOJEKYISIPHO-KUHETHUYECKYIO TEOPHUIO.

el e e
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5. ®panmysckuii pusuk, B Teuenue 10 et padoran B Poccun, 3KCiepUMEHTAIBHO BBIBEI
YPAaBHEHHUE COCTOSHMS MJICATIBHOTO Ta3a.

Benukuit aHrIMIUCKUI yYE€HBIN, B YECTh KOTOPOTO HA3BAIM €IMHUILY U3MEPEHUS JHEPTUH.
@®paHity3ckuil (pU3MK, OTKPBLT 3aKOH H30TEPMUYECKOTO Mpoliecca.

Aurnmiickuii yuéHblii, BBET aOCOTIOTHYIO ILIKATYy TEMIIEpaTyp.

9. MHranpsHCKUI YYEHBIH, ONIPEAEIIA KOJUYECTBO MOJIEKYJ B OJTHOM MOJIE BEILIECTBA.

10. Hemeukwuii y4€Hblii, Bpad, OAMH U3 COABTOPOB 3aKOHA COXPAHEHMSI SHEPTUU.

11. Benukwuit HeMeKuii y4EHBIN, 0OBSICHIII OPOYHOBCKOE JBUKEHUE.

12. Hemenxwuii pusuk, chopMyarpoBai BTOPOil 3aKOH TEPMOIUHAMUKH.

13. AHrimmiickuii y4€HbIN, OTKPBLI 3aKOH JABJIEHUS CMECH ra30B.

®© N

KiroueBoe ciioBo: TEOPHsi, KOTOPasi OMMCHIBACT MPOIECCHI, HE YUUTHIBASI MOJIEKYJISIPHOE
CTpOEHHE BEIECTBA.

OTBeThI

Kpocceopo.

1. Jlemokput

2. Meuneneen

3. Ulrepn

4. JlomoHOCOB

5. Knaneiipon

6. Jxoyinb

7. Mapuorr

8. KenbBun

9. Asoraapo

10. Maiiep

11. DiHIITeHH
12. Knaysuyc
13. JlanbToH.
Tema S. OnTuka
Bupa xoHTpoOJIs — ompoc

Bonpocwi kK onpocy

1. Ilpupona cera. CKOPOCTh pacHpOCTPAHEHUS CBETA. 3aKOHBI OTPAXEHUS MU IPEIOMIICHUS
cseta. [lonnoe orpaxkenue. JInn3bl. ['na3 kak ontuueckas cuctema. OnTudyeckue npudops.l.
2. BomnoBeie cBoiicTBa cBera. MuTepdepenius cBera. KorepeHTHOCTh CBETOBBIX JTy4YCH.
Wntepdpepennst B TOoHKMX 1ieHkax. Ilomocer paBHo#i TommuHbl. Komsna HproToHa.
Hcnonb3oBanue nHTEp(HEpPEHIUH B HAYKe U TEXHHKE.
3. qudpakuus cera. Audpaxius Ha menn B napauielbHbIX dy4yax. JudpakinuonHas pemerka.
[TonsiTue o ronorpagumu.
4. llonspuszauusi nomnepeuHblx BoiH. [lomspuzanusa cBera. JIBoiiHOE IJydenpernoMIIEHHE.
[Tonsponasl. Jucnepcus ceera.
5. Bunpl cnextpoB. CriekTpsbl ucnyckanus. CnekTpsl NOTJIOLIEHMUS.
6. YapTpaduoneroBoe u uHppakpacHoe wu3IydeHUs. PeHntreHoBckue nyuu. VX mpupoma u
CBOMCTBA.

Ilpakmuueckue 3a0anus
3ananme 1 Ha UHTEpPEPEHIINIO
Ycnosue: mpy KakoW JUIMHE BOJIHBI MOHOXPOMATUYECKOTO CBETA, MaaloIIEero HOpMaIbHO Ha
MBUIbHYIO TWIEHKY (n=1,3) Tonmmmuoii 0,1 MKM, OTpaskeHHBIH CBET OyeT MaKCUMaJIbHO
YCUJIEHHBIM B pe3yjbTaTe HHTepdepeHIun?
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Pemenne Ontuyeckas pa3HOCTb XOZa MPU UHTEPPEPEHIIMH B TOHKUX IJICHKAX B OTPaKECHHOM
cere paHa: A=2d Y n2 —sin 2 a — A 2 A=2dn2-sin2a-A2 Tak KaK majeHne HOPMAIbHOE, TO O
=0 0=0, a 3HauuT sin o = 0 sina=0. Torga: A=2dn— A2 A=2dn-A2 Maxkcumym
Habmomaercaipu A=kA, k=0,1,2...A=kA, k=0,1,2... 3naunt: k A=2dn—-A2A=4dn
2 k + 1 kA=2dn-A2A=4dn2k+1 [lngs k=0k=0u k=1 k=1 nonyyaem: A 0=4dn=4-10—7"-
1,3=4-10-7MmA1=4dn3=1,33-10—-7 m A0=4dn=4-10-7-1,3=4-10-
TMmA1=4dn3=1,33-10-7m

OtBeT: A 0=4-10—7m; A1=1,33-10—7m A0=4-10-7m; A1=1,33-10-7m. 3amaua o
OIITHKE

3ananue 2 Ha TUPPAKIHIO

VYcnoBue: Ha TU(PAKIMOHHYIO PELIETKY, coneprkaiyto 400 ITPUXOB Ha MM, MTaJaeT HOPMAJIbLHO
MoHoxpomatudeckuii ceT (600 um). Haiitu obmmee uncio 1udpakinOHHBIX MAKCHMYMOB,
KOTOPBIE JAaeT 3Ta pPelIeTKa.

Pemenne YpaBHenue nupakimoHHO# pemetku umeeT Bua: d sin ¢ = k A dsing=kA Makcumym
HaOmogaeTcs npu sin @ = 1 sing=1: d =k m a x A k m a x = d A d=kmaxikmax=d\A Tak kak
nepuon pemretku paBeH d =1 n d=In, ok m a x =1 n A kmax=1n\. [Tonygyaem: kmax=14-
105-600-10—9=4,17 kmax=14-105-600-10-9=4,17 k m a x = 4 kmax=4 OO1ee
KOJIMYEeCTBO MaKCUMyMOB: N=2kmax+ 1=2 -4+ 1 =9 N=2kmax+1=2-4+1=9

OrtserT: 9.

3agava 3 Ha nosAPU3ALUIO

VYcnoBue Yron Mexay INIOCKOCTSIMU MPOITYCKaHUs MoJiipu3aTopa 1 aHainu3aropa paseH 30°. Bo
CKOJIBKO pa3 YMEHbIIAETCSI HNHTEHCUBHOCTh CBETA, BBIXOSAILEIO U3 aHAIN3aTOPa, €CIIH yroil
YBEITUYUTH 10 45°.

Pemenue Ilocne npoxoxaenus nonspuzaropa umeem: I 1 =12 10 [1=1210 ITocne
MIPOXO’KJICHUSI aHaln3aTopa ¢ yuetom 3akona Mamtoca: 12 =11 cos 2 ¢ 12=I1cos2¢ Torga: I 2
=1210cos 2 ¢I2=1210cos2¢ 3naunt: [ '21"2=cos2 ¢ lcos2¢@2=cos230cos245=1,
5 I"21"2=cos2¢1cos2@2=cos230c0s245=1,5

Otser: B 1,5 pa3za.

3anauya 4 (reoMeTpryuecKasi ONTHKA)

VYcnoBue: Ha pacCeBaIOLIYIO JIMH3Y B/I0JIb IJIaBHON ONTHUYECKOW OCH MasaeT napasulenbHbIH
My4OK CBETa IUaMeTpoM 5 cM. 3a JIMH30M Ha paccTosiHUU 20 CM MTOCTaBJIEH dKpaH, HA KOTOPOM
HOJIy4aeTcsi Kpyrioe cBeToe MATHO quameTpoM 150 mm. Onpeaenuts B ¢M ri1aBHOE (HOKYCHOE
paccrosiHue auH3bL. Pemenue

D=130 n

=50 nne

L=200 pana

Jlnis perieHus 3aqa4u BOCIIONb3yeMcst OpMYIIOi TOHKOM TUH3BI, a TaKkKe MOA00ueM
TpeyroibHUKOB. W3 pucyHnka BunHo, uro: D d = f + L f Dd=f+Lf Beipa3zum nckomoe
paccrosinue: D f=df+dLf=dLD—-d=500-200150-50=100 MmMm=10 cm™m
Df=df+dLf=dLD-d=500-200150-50=100 mm=10 cm OtBeT: 10 cMm.

3agaya S (reomMeTpuuecKasi ONTHKA)
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VYcnoBue BhIyKIIblii MEHHCK U3TOTOBJIEH U3 CTEKIIA € IIOKa3aTesieM mpejaomiieHusi n =1, 5
n=1,5. Pangnyc kxpuBH3HBI BITyKJION oBepXHOCTH R 1 =22 ;4 ¢ m R1=224 cm, pannyc
KPUBHU3HBI BOTHYTOH NOBEpXHOCTH R 2 =46 ,2 ¢ M R2=46,2 cm. Kak u3menutcs pokycHoe
paccTosiHUE 3TOM JIMH3bI B BOJIE TIO CPABHEHUIO C POKYCHBIM PAacCTOSIHUEM B BO3AyXe?
Pemenune 3aBUCUMOCTD (DOKYCHOTO PAcCTOSIHUS OT PaJMyCOB KPUBU3HBI JINH3bI BHIPAKAETCS
¢dopmynoit: 1 f=(n—1)(1R1+1R2) If=n-11R1+1R2 Ecnu nuH3y NOMECTUTH B BOJY TO
(oxycHOe paccTosiHue OyJIeT yBEIMUUBATHCS, TAaK KaK OTHOCUTENIbHBIN MOKa3aTeb
npeoMIIeHus IS Tpanull Boga/ctekiio n0=nne=1,51,2=1, 25 n0=nn8=1,51,2=1,25
OyZeT MeHblIIe HCXOAHOTO JUIs IpaHuIbl Bo3ayx/cTekno. | feo3nyx=(1,5-1)(122,4—
146,2)fBo3nyx=86,9 cm1lfBoma=(1,25-1)(122,4—-146,2)fBoga=
173,9 cmfBoga—fBo3ayx=173,9—-86,9=87 cwm lfBozgyx=1,5-1122,4-
146,2fBo3nyx=86,9 cm1fBoma=1,25-1122,4-146,2fBona=173,9 cmfBoma-fBo3myx=173,9-
86,9=87 cM

OTtBeT: POKYyCHOE PacCTOSIHUE YBEIIMUUTHCA Ha 87 CM.

Tema 6. D1eMeHTHI KBAHTOBOM (pU3NKH
IIpakTyeckoe 3aganue (mecm)

Bapuanm 1
1. Kakoi1 3apsi okaxkeTcs Ha ABYX LIMHKOBBIX IJIACTHHAX, OJJHA U3 KOTOPBIX 3apsKeHa
MOJIOKHUTENHHO, a APyTasi OTPUIIATEIBHO, €CIIU UX O0IYYUTh YIbTPadUOICTOBBIM CBETOM?
A. 06e rutacTiHbI OyTyT UMETh OTPHULIATENIbHBIN 3apsiz
b. 00e mitactuHbl Oy1yT UMEThH MOJIOKUTEIbHBIN 3apsij
B. Onna nnactuna OyneT UMeTh MOJIOXKUTENIBHBIN 3apsil, a Apyras OTpULATeIbHBIN
I".06€e mnacTuHbBI OKaXXyTCsl HE3apsSKEHHBIMU

2. Kakue daxtopsl onpenenstor KpacHyto rpaduily Goroaddexra?
A. BelleCTBO aHO/1A

b. BemecTBO Katona

B. Ot gacToTsl cBeTa, MaJaroiero Ha MOBEPXHOCTh aHOIa

I'. Ot yacToTHI CBETA, MAJAIOIIETO HAa TOBEPXHOCTh KaTo 1a

3. Kak n3MeHUTCS CKOPOCTh BBUIETAIOIIMX U3 BEILIECTBA AJIEKTPOHOB, €CIIM 4acTOTa
00JTy4aromero cBeTa yBeIuuuTCs?

A. yMEHBIIUTCS

b. yBenuuurcs

B. He usmenurcs

I".HeT BepHBIX BapuaHTOB OTBETA

4. JlnivHa BOJIHBI 00JTy4YalOIIEro CBETa YMEHbIIIIACH B 2 pa3a. Kak n3MeHnnach pabora BeIXo/1a
3JIEKTPOHOB?

A. yMEHBIIUTCS

b. yBenuuurcs

B. He usmenurcs

I".HeT BepHBIX BapUaHTOB OTBETA

5. Kak M0oxHO 00BsCHUTS siBIIeHHE (hoTodPdekTa?

A. TOJIBKO BOJIHOBO# Teopuel cBeTa

b. Tonbko KBaHTOBOM TEOpHEH CBETa

B. BoyIHOBOM M KBAHTOBOW TEOPUSIMU CBETA

[".TONBKO ¢ TOMOIIBIO TEOPHUH ITEKTPOMATHUTHOTO 1oJsi MakcBea
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6. Ilpu ocBerieHNH MIACTUHBI 3€J€HBIM cBeTOM (oTod(pdexra HeT. ByneT nmu oH HabmoaThCs
P 00JTy4EeHUHU TOM Ke MIACTHUHBI KPACHBIM CBETOM?

A. HET

b. na

B. Henb3st TOUHO OTBETUTH

I".HeT BepHBIX BapuaHTOB OTBETA

Bapuanr 2

1. Kak 3aBucHT 3anuparoliee HarpspkeHne (POTOTOKA OT ATMHBI BOJHBI O0TyYaroIiero ceera’?
A. IpsIMO MPONOPUHOHATIBHO JJIMHE BOJIHBI

b. 0O6paTHO IPOMOPIIMOHATEHO TMHE BOJIHBI

B. PaBno mimHe BOJHEI

[".HeT BepHBIX BApUAHTOB OTBETA

2. Kak u3MeHUTCS CO BpEMEHEM pa3psii OTPULATENBHO 3apsyKEHHON IMHKOBOW IJIACTUHBI, €CITU
ee 00Jy4uTh yIbTPaPUOIECTOBBIMU JTydaMu?

A. yMeHbIIUTCS

b. yBenuuurcs

B. He usmenurcs

I".HeT BepHBIX BapHAHTOB OTBETA

3. Pabota BbIXO/a 37EKTPOHOB € MOBEPXHOCTHU 1e3us paBHa 1,9 3B. Boznukuer nmu potosrddext
1O/ ISUCTBUEM M3JIYyUYEHUs, UMEIOILETO AIUHY BOJHbI 0,45 MKkM?

A. He BO3HUKHET

b.Bo3HUKHET

B. HegocTaTo4HO HCXOMHBIX JaHHBIX JIJIS OTBETA

I'. Henp3st TOUHO OTBETUTH

4.Yemy paBHA SHEpPTUsl, Macca U UMIYJIbC GOTOHA JIJIsl peHTreHOBCKUX Jiydeid (?=1018 I'm)?
OTBETUTH

A. 6,62*%10°1° Tx; 7,3*%1073%kr; 2,2*10 2% kr * m/c

B. 6,62*%107'7 JIxx; 7,3*10-3%r; 2,2*%10 -2° kr * m/c

B. 6,62*1071 JIxx; 7,3*103*kr; 2,2%10 23 kr * M/c

I'. 6,62%107" JIxx; 7,3*%1073%r; 2,2*%10 27 kr * m/c

5. PyGunOBBIH Jasep 3a BpeMs t=2*%107 ¢ uznyuaer N=2*10'? kanTtoB Ha miuHe BOJIHBI 690 HM.
Haitgure MongHOCTh N1a3€pa.

6. Kakoii JyiMHBI BOJTHBI CJICyET HAIIPABUTh JTyYU HA MIOBEPXHOCTH IMHKA, YTOOBI MaKCUMaTbHASI
CKOpOoCTh poTornekTpoHoB Obu1a paBHa 2000xM/c? KpacHas rpanuna hotodddekra s uHKa
paBHa 0,35 MKMm.

OTBeThI.
Ne 3amanua 1 2 3 4 5 6
Bapuant 1 b b b B b A
Bapuanr 2 b A b A 2,9 kBt 83 HM

Tema 7. DBorronusa BeesieHHoM
Bonpocwl k onpocy
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1. Crpoenue u paszsurue Bcenennoil. Hama 3Be3nHas cuctema — Iamaktuka. lpyrue
ranakTuku. beckoneunocts Beenennoit. [lonsitre 0 kocmotorum.

2. Pacmmmpstomasics Bceenennas. Mogaens ropsueit Beenennoit. CTpoeHue M IpOUCXOXKAECHUE
lNamakTuk.

3. OBomronus 3Be34. I'unoresa nporcxoxaeHuss ColHEYHON CUCTEMBI.

4. Tepmosinepubliii cunres. [Ipobnema TepmosiaepHoil sHepreTuku. DHeprusi ConHIa U 3BE3I.
Opomonus 38e31. [Ipoucxoxaenue ConTHEUHON CUCTEMBI.

Ilpaxmuyeckue 3a0anus

3aganme 1 Omnpenenute Mmaccy HOmutepa mo ABWKEHHIO ero crnyTHHka Mo, eciu CIoyTHUK
obOpamaercss Bokpyr lOmmrepa mo kpyroBoil opOute Ha pacctosHuu a = 422*103 kM, ¢
epruoa0M T= 1,769 CyT.

3aganne 2 Bo ckonbko pa3 3Be3Ja CBEpXTIMrant co cBetumMocThio B 10000 L Gombiie, yem
3Be€3/la TJIaBHOM IOCJIEI0BATEILHOCTH, €CIM UX TeMIepaTypbl OJWHAKOBBI M paBHbI 5800 K?

3ananue 3 Omnpenenute Maccy Mapca no ABumkeHMIO ero crnyTHuka Jleiimoca, cpenHee
paccrossHue kKotoporo a0 r1wiaHetel a=23 000 xm, mnepuon oOpamenuss 1,26 cyT.

3aganne 4 Bo BpeMs BEIHMKOTO MPOTUBOCTOSIHUS Mapca, Korjga oH cOnmu3mics ¢ 3emiied Ha
paccrosiaue 0,4 a. e., u3MepeHHbIH yrioBod amamerp Mapca Obul paBeH 23. Omnpenenute
JTMHEUHBIN JIMaMeTp Mapca.

3aganne 5 Kornma 3emis 4 siHBaps HaxonuTcs B mepurenuu, CoJHIIE IBMXKETCS MO HEOy ¢
yIJI0BOM ckopocThio 61 B cyTku, a 4 urons, korga 3emis B adenuu 57 B cyTku. Onpenenute
AKCIICHTPUCHUTET 3eMHOM OpOUTHI.

3aganne 6 Bo Bpems Bcnbimiku Ha CosHIlE OBUTO BBIOPOIIEHO 00JIAKO IJIa3Mbl CO CKOPOCTBIO
1000 xm/c. 3a xakoe BpeMs 00JaKO IMJa3Mbl, ABUTAACH C IMOCTOSHHON CKOPOCTHIO, JOCTUTHET

Semnn?

Kputepuu onieHku pe3ynbrata TECTUPOBAHUS

Orenka (cTanmapTHas) Ornenka

(TectoBble HOPMBI: % MPAaBUIILHBIX OTBETOB)

«OTIUYHO» 80-100 %
«XOpOLLIO» 70-79%
«YJIOBJIETBOPUTEIHLHO 50-69%
«HEYHOBJIETBOPUTEIBLHO» Mensbue 50 %

Texkymuii KOHTPOJIb
3ananue aaa JPK

1 BapuanT

1. Onpenenuth MossipHyto Maccy Al (amomunaus), C2HSOH (cnimpra)
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2. B nuBuiickoi nycteiae Jamru-JIyt B 2005 roxy TepMoMeTpsl
nokazanu + 70 °C. Ckonbko 310 1o mkane KenpBuHa?

3. Kakue npubopbl HCMOIB3YIOT Il U3MEPEHUS BIAXKHOCTH BO3ayXa?

4. 3anuimTe 0CHOBHOE YPaBHCHUEC MOJICKYJISIPHO- KHHETHISCKOMN TCOpHU.

5. 3nas mocrosHHyo ABoragpo N = 6:10% mons ™!

mosekysbl NaCl (mmoBapeHHOH con)

., HAAUTE Macecy

6. Kakxosa macca 100 monb pTyTn?

2 BapuaHT
1. Onpenenuts Mossipuyto Maccy F (propa), CuSO4 (MmenHoro xkymnopoca).

2. 21 nrona 1983 roga B AHTapKTHKE Ha cTaHIMU «BocTok» Temneparypa
ynana 110 - 89 °C. Cxonbko 310 1o mkaie KenpBuna?

3. B kakux arperatHble COCTOSIHUSIX MOTYT HaXOJUTCsI BelecTBa’?

4. 3anuiuuTe ypaBHEHHE COCTOSHUS UACAIBHOTO rasa.
(ypaBHenue Menneneesa-Knaneiipona)

5. 3Has moctosHHy0 ABoraapo Na = 6-10%° momp !

MoutekyJibl O2 (Kucioposia)

., HAUJUTE Maccy

6. Kakoe konunuecTtBo BemiecTBa cojaepkutcs B 10 rp. Boas1?
JTaJIOHBI OTBETOB

Bapmuanr 1

WO i
1. M (Al =27° l[l MOJIb

Er

M (C2H50H) =46monb
2.T=70°C +273=343 K

3.I'urpomertp, ncuxpomerp ABrycra.
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4 P=3n+E
571 Pemenue:
aHo:
i M=m0 *NA
1025
— %
M (NaClI) =59 MOJb ﬂ
NA =6 * 10%* mMoap™ mO=nA
m0==9,8 = 10728kr.
mO0-?
6. Nano: Pemenne:
V =100 moib m
Kr =M
B 1072

M (Hg)=201 * MOJIb m = M

m =201 *107 %100 =20,1 kr

Bapmuanr 2

_3 EKr

1.M (F)=19* 1o MOJTb

P .|

M (CuSO4)=160* % oms
2. T=-89"C +273 =184 K

3.TBépnoe ,xunkoe ,ra3000pazHoe

m
4. P*V=M R*T
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Pemrenue :

M=m0 * NA
M

mO0 =~nA
32 +1078

m0=6+10% =53 * 102 &r

5. Jlano:
M(02)=32 *

Na = 6 *10%% mouab™

mo0 -?
6.J1aHo: CHu Pemenue :
m=10T1p 0,01 xr m
L =M
M (H20)=18 *
0.01
LJ_? I/ = 18 * 10—3 =
0,55 moip

KOHTpOJ’IbeIe TECTHI 110 UTOraM Kypca

1. U3MeHeHue HAaNpaBJIeHUs PACIPOCTPAHEHHsI CBETA HA TPaHULIe pa3/ieia ABYX Cpea:
a) MpeJIoMJICHHE +

0) pacmpenenenue

B) MiepeHanpaBlieHue

2. Ilpo3payHoe TeJ10, OrpaHNYeHHOE chepuyecKUMHU MOBEPXHOCTAMM:
a) CTEKJIO

0) nuH3a +

B) JIyTia

3. CKOJIbKO CyLIECTBYET 3aKOHOB OTPaKeHHsI CBeTAa:

a)4

0)3

B)2 +

4. YacTHYHO OCBEIIEHHAA 00/1aCTh:

a) TOJyTeHb +

0) CBETOTCHD

B) TE€Hb

S. JIunus, BA0Jb KOTOPOH PacHpoOCTPaHAETCH CBeT:

a) MMy4YOK CBETa

0) moTOK

B) JIy4 +
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6. Tesia m ycTpoiicTBa, B KOTOPBIX MO/ BO3/IeiiCTBHEM MA/AAI0IIEro HA HUX CBeTa
NPOUCXOIST 3aMeTHbIe M3MEHEeHM:

a) U3JTy4yaTeau CBeTa

0) mpuEMHUKH cBeTa +

B) OTpakaTelH CBeTa

7. UCTOYHMK CBeTa, CO3AAHHbII NMPUPOI0I:

a) UICKYCCTBEHHBIN

0) mpUpOHBII

B) €CTECTBEHHBIN +

8. TBépable Tes1a IPU HATPEBAHUM:

a) pacIIupsIoTCcs +

0) ocTarTCs MPEKHUMU

B) CYXaroTCs

9. C noBblllIeHHEM TeMIIEPATYPbI CKOPOCTH Xa0THYECKOI0 ABUKEHUS MOJIEKYJI:
a) ocTa€rcs MpeKHEn

0) yMeHbIIIaeTcs

B) YBENUUHMBAeTCs +

10. HammeHbIasi MOJIEKYJIa:

a) MOJIeKyJia BO0po/ia

0) MoJeKya remaus +

B) MOJIEKYJia a30Ta

11. Camblii Jérkuii aTom:

a) aToM Bojopoaa +

0) aToM KHCIIOpoaa

B) aTOM Teus

12. Ha ceroansi y4éHbIM M3BeCTHO 0oJiee ... pa3JIMYHBIX THIIOB ATOMOB:
a) 150

6) 100 +

B) 200

13. OcHoBaTe/Ib TEOPHH AHOMAJIHI 3eMHOI'0 MarHeTU3MA:
a) [TunpunkoB +

0) ITymroii

B) YMOB

14. B 4ém u3mepsieTcss MOIIHOCTD:

a) BOJIBT

0) KOy

B) BarT +

15. B kakoM Beke ObLJ1 OTKPBIT 32KOH COXPAHEHHSs JHEPIruu:
a) 19 +

0) 18

B) 20

16. DHeprus, o0yc10BJIeHHAS Xa0THYECKUM JIBHKEHHEM YacTHII TeJa U UX
B3aMMOJEHCTBHEM:

a) mepeMeHHast

0) BHyTpeHHsA +

B) IIOCTOSIHHASI

17. YacTh MeXaHMY€ECKOIl IJHEPruM, 00yCJI0BICHHAS IBHAKCHUEM TeJI:
a) MOTEHIMAJIbHAS YHEPT U

0) MOCTOSTHHAS YHEPTUS

B) KHHETHYECKasl SHeprus +

18. Ennnuna nsMepeHusi padoThbl:

a) ammep
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0) mKoyIb +

B) Hac

19. ABTOp 00111€ii TEOPUHM OTHOCHTEJILHOCTH:

a) HetoToH

0) 'amoB

B) OHHIITENH +

20. K10 Ha onbITe yCTAHOBHJI 3aKOHBI JJICKTPHYECKHX CHJI:
a) MakcBenn

6) Kynon +

B) ®apaneit

21. Pazgen pusznkm, M3y4arommii ;KuBbIe TeJIa:

a) obuousuka +

0) ruapodusnka

B) reopu3rka

22. ®u3uyecKue BeJMYUHbBI, KOTOPbIE 32/1a10T TOJbKO YHCI0BLIMH 3HAYEHUSIMMU:
a) YUCeNbHbIE

0) ckanspHble +

B) €IMHUYHBIC

23. HanpaBJ/ieHHBII 0TPe30K, NPOBEACHHBIN H3 HAYAJIBHOI'0 N0JI0KeHHS TeJ1a B KOHEYHoe:
a) IBIDKCHHE

0) myTh

B) IiepeMelieHue +

24. 3navyeHue BEKTOPHOI BeJIHYNHBI:

a) IuHa

0) Moayb +

B) €AMHUIIA

25. ®u3nyeckasi BeJIMYMHA PABHAS OTHOLIEHHIO NlepeMellleHNs Tesla K POMeKYTKY
BpeMeHH, B Te4eHHH KOTOPOT0 MPOM301ILI0 ITO NMepeMenieHue:
a) HampaBJIeHUE

0) IBIKEHUE

B) CKOpPOCTH +

26. IlpunsiTasi eAMHULA CKOPOCTH:

a) cM/c

0) m/c +

B) KM/C

27. B yecTh KOT0 Ha3BaHA eIUHULIA CHJIBI:

a) Heroron +

0) Apxumen

B) ["anuneit

28. Mup KoCMH4YeCKHUX TeJI:

a) KOCMOC

0) MakpomMup

B) Meramup +

29. B kakoM Beke U300peid MUKPOCKOIL:

a) 17+

0) 16

B) 15

30. BHyTpeHHIOIO JHEPIHI0 CUCTEMbI MOKHO U3MEHHUTh:
a) TOJILKO ITyTE€M COBEpILEHHs pabOThI

0) myTeM coBepIICHHs padOThI U TEIUIoNepeaadn +

B) TOJIBKO IyTeM TeIUIONepe aun
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3ananus aaa JPK
Bapuanr-1

1. MarHuTHO€E MoJie MOXKET MOPOKAATHCS:
a) TPOBOJHUKOM C TOKOM
0) HCTOYHHMKOM TOKa
B) HEMOJBIKHBIMU 3apsIaMU
2. Hamucatp ¢popmyny 3akoHa Oma i ydacTKa [emnu.
3. YCTpOoiiCTBO, MpeAHA3HAYEHHOE JJIs1 HAKOIUICHHS M COXPAHEHUS 3apsia, Ha3bIBaCTCA:
a) KOHJEHCAToP
0) ammepmerp
B) peocrtaT

4. U3 Gpopmysl r S BBIPA3UTH IJIOLIA/Ib MOTIEPEYHOT0 CEYCHUS TPOBOJHHKA.
5. Hanpasnenue cuiibl AMIiepa onpeensieTcs:

a) TpaBuUIOM OypaBUHKa

06) mnpasuiom Jlenna

B) IMPaBWJIOM JIEBOH PyKHU

6. Ecnu Ha yyacTKe 1IeTH ¢ 3aJaHHBIM HaIPsHKEHUEM YBEITUYUTH CONPOTUBIICHUE
Harpy3ku B 3 pasa, TO CHJIa TOKa

a) yBenu4uTcs B 3 pasza

0) yMeHbIIUTCS B 3 pasa

B) yMeHbIIUTCA B 9 pa3

7. Pa3HOIBEeTHAs OKpAcCKa MBUIBHOTO IY3bIPsl U MACIISIHBIX MATEH Ha BOJIE OOBSICHSIETCS:
a) mudpakueit

0) nmucriepcueit

B) UHTep(epeHInen

8. BO3HHKHOBEHHE 3JIEKTPUUECKOr0 TOKA B MPOBOAIIEM KOHTYPE MTPH U3MEHEHUH
MarHUTHOTO TIOTOKA HAa3bIBAETCS SIBIICHUEM ?

9. Kak Ha3pIBaeTcs yacTulia csera’?

10. Eqununa usMepeHust MarHUTHOTO MOTOKa?

11. Onpeenuts cocTas spa Hatpus ;3 Na

p-l

2 BapuaHT

1. DIEeKTpUYECKUM TOKOM Ha3bIBAETCA:
a) yHopsiio4eHHOE ABMKEHHE CBOOOIHBIX 3aps/I0B
0) ABMKCHHE 3PS KCHHBIX YaCTHII
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B) KoJie0aTeIbHOE ABMYKEHHE CBOOOTHBIX 3aps’KEHHBIX YACTHIL

2. Hamucats popmyiny 3akona Kymnona

3. YcTpoiicTBo, IpeqHa3HaYCHHOE /ISl TOBBIIIICHUS U TTOHIKEHUS HAPSHKEHUS
B IIETIH TIEPEMEHHOTO TOKA HAa3bIBACTCS:

a) KOHJIeHCaTop

0) TpanchopmaTop

B) aMIIEpMeTp

y
r=""

4. U3 popmyisl S BBIPasUTH ANTMHY NPOBOJHHKA.
5. HampaBneHne BEKTOpa MarHUTHOM MHAYKIIMH ONPEAEIISIETCS IPABUIIOM:
a) MpaBUIIOM OypaBUYHKa
0) npaBuiiom Jlenia
B) NIPaBUJIOM JIEBOM PYKH
6. IlTuiel cioKoiHO M 0e3HaKa3aHHO yCaXUBAKOTCS HA IMPOBOJIA, IIOTOMY YTO:
a) B IIPOBO/AX MAJEHbKOE HAIPSKEHHUE
0) TeJO NTHUIBI SBISIETCS MAPAIIISTHHO TIOKITFOUEHHBIM OTBETBIICHHUE
B) NTHLBI ABISIOTCS TUICKTPUKAMHU
7. OTKJIOHEHHE OT MPSMOJIMHEHHOTO PACIIPOCTPAHEHHUS BOJTH, OTHOAHNE BOJTHAMU
NpEensATCTBUN HAa3bIBAIOT:
a) nudpaxkuuei
0) nucnepcueit
B) UHTep(epeHIuen
8. CBerT, majiasi Ha MeTaJll, BEIPBIBAET C €r0 MOBEPXHOCTH JIEKTPOHBI.
3TO SIBIEHNE HA3bIBACTCS ?
9 Yemy paBHa CKOPOCTb CBETA B BaKyyMe?
10. Enununa u3mepeHnss MarHUTHON MHIyKIUU?

11. Onpenenuts coctas siapa ropa ~oF

ITaJIOHBI OTBETOB K AH(PepeHIHPOBAHHOMY 3a4ETy:

Ne OTBETHBI
BOIpoOCca B-1 B-2
1 a a
2 = E |€'1| : |fi’g|
R F= .3::—2.
r
3 a 0
4 S=p I/R 1=R S/p
5 B a
6 0 0
7 B a
8 DneKTpoMarHuTHas doTordexr.
WHIYKIHS.
9 ¢oron 3 108m\c
10 Bebep. Tecna.
11 poToHOB 11 IIPOTOHOB 9
HEUTPOHOB 12 HelTpoHOB 10
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PEKOMEHJIAIIVMM I1O BBIIIOJTHEHUIO BUJOB CAMOCTOATEJBbHOM
PABOTBI OBYUYAIOIIIUXCA

PeKOMeH}IallI/II/I o MOATrOTOBKE K JICKIIUAM

['maBHOe B mepuoa MOArOTOBKM K JIEKIMOHHBIM 3aHATHSM — HAyuYUThCS METOAAM

CaMOCTOSITEIBHOTO YMCTBEHHOI'O TpPYyZAd, CO3HATEIbHO pPAa3BUBAaTh CBOM TBOPYECKUE
CIIOCOOHOCTH M OBJIaJIeBaTh HaBBIKAMHM TBOpUYECKOM paboThl. [lns 3TOr0 HEOOXOIMMO
CTporo coOuojaTh AUCLUMIUIMHY y4yeObl W moBeAeHus. UeTkoe IUIaHHPOBAHHE CBOETO
paboyero BpPEeMEHH U OTAbIXa SBIAETCS HEOOXOIUMBIM YCJIOBHEM [UIsl YCIEUIHON
CaMOCTOSITENIbHON pabOTHI.
KaxxnoMy cTylieHTy clieyeT COCTaBIATh €XEHENEIbHbIH U CEMECTPOBBIN IUIaHbI PadoThI, a
TaKXe TUIaH Ha KaxJblid pabounit nenb. C Beuepa Bcerjaa HaJO paclpenesiats padoTy Ha
3aBTpallHUM JieHb. B KOHIlE KaXXIOro IHS 1eIecoo0pa3HO MOJBOAUTH HUTOT pabOThI:
TIIATEIbHO MPOBEPUTH, BCE JIM BBIOJHEHO MO HAMEUYEHHOMY IUIAHY, HE ObUIO JIM KaKHX-
aubo OTCTyIJIeHUH, a eciad ObUlM, 1O KakoW MpuYMHE 7TO mpousonuio. HyxHo
OCYILECTBIISATh CAMOKOHTPOJIb, KOTOPBIN SBISETCS HEOOXOIUMBIM YCIOBHUEM YCHEIIHOU
yueObl. Eciam 4To-TO OCTasoch HEBBINOIHEHHBIM, HEOOXOAMMO W3BICKATh BpeMs s
3aBepILEeHHs 3TON YacTH paboThl, HE yMEHbIIasi 00beMa HeJeIbHOIO IIaHa.

PexoMeHgaIMH 1O MOATOTOBKE K NPAKTHYC€CKUM 3aHATUAM (ceMnHapaM)

IIpy moAroToBKE K NPAKTUYECKOMY 3aHATHIO CTYIEHT OJDKEH O3HAKOMUTBCS C IUIAHOM,
BBIIIOJTHUTH BCE UHCTPYKIMHU, IPEJIOKEHHBIE TIPET0aBaTEIEM.
Pesynbratom paboThl sBIsieTCs CBOOOJHOE BIaJ€HHE TEOPETHMUECKUM MaTepUasoM,
[IOJIHBIE OTBETHl HAa MOCTABJIEHHBIE BOIPOCHI, KOJUIEKTUBHOE OOCYXJeHUE MPOOIEMHBIX
TEM.

Padora c iuTepaTypHBIMH HCTOYHUKAMH

B mpouecce o00yueHus CTyA€HTY HEOOXOAMMO CaMOCTOATEIbHO H3y4aTh ydeOHO-
METOAMYECKYI0 JuTeparypy. CaMocTosTeIbHO paboTaTh ¢ Yy4yeOHUKaMH, Y4EOHBIMH
nocobusimu, MIHTEpHET-pecypcaMu. ITO MO3BOJISIET aKTHBH3HPOBATH MPOIECC OBJIAICHHS
uHpopManuei, cnocooCTBYET IITyOOKOMY YCBOSHHIO H3y4aeMOro MaTepHuaia.

[Tpu paboTte ¢ KHUToW HEOOXOIUMO TOAOOpaTh JUTEPATYpPYy, HAYUUTHCS IMPABHIBHO €e
YUTaTh, BECTH 3aIHCH.

N3yuass maTtepuan mo y4eOHUKY, CIEIyeT MEePeXOAUTh K CIEAYIOLUIEMY BOIIPOCY TOJBKO
1ocjae MPaBWIIBHOTO YSCHEHMs MNpEAbIAYyIIero, ONUChIBas Ha OyMare BCE BBIKIAJKH U
BBIUHCIICHUS (B TOM YHCIIE€ T€, KOTOpbIe B YUeOHUKE ONMYIIEHbl UM Ha JIEKIMH JaHBl JUIs
CaMOCTOSITEJIbHOTO BBIBOIA).

Ocoboe BHIMaHUE clieayeT 00paTuTh Ha ONpe/IelIeHne OCHOBHBIX MOHATHH Kypca. CTyneHT
J0JKEH NoApOoOHO pa30upaTh NPUMEPHI, KOTOPBIE MOSICHAIOT TaKUE ONPEACICHUs, U YMETh
CTPOMUTH AHAJIOTUYHBIE IPUMEPHI CAMOCTOSITENBHO.

BbIBObI, MONTydYeHHBIE B pe3yJibTaTe M3yueHHs, PEKOMEHAYeTCs B KOHCIIEKTE BBIICIATD,
9TOOBI OHH, IPY TIEPEUYUTHIBAHNY 3aAITHCEH, JTyUIlle 3aTIOMUHAITUCH.

Paznuuaror 1Ba BuAa YTE€HUS; MEpBUYHOE U BTOpUuUHOE. IlepBuUHOE - 3TH BHUMATENbHOE,
HETOPOIIMBOE YTEHHE, IPU KOTOPOM MO>KHO OCTAHOBHUTHCS Ha TpyAHbIX MecTax. llocie
HEro He JJOJDKHO OCTaThCsl HU OJTHOTO HEMOHSTHOro cioBa. CozepkaHue He BCerja MOXKET
OBITH MMOHATHO MOCJIE IEPBUYHOTO YTCHHUS.

3ajaya BTOPUYHOIO YTEHHUS IOJHOE YCBOEHHE CMbICHA I1eJ0ro (Mo CueTy 3TO 4YTeHHe
MOJKET OBITh U HE BTOPBHIM, a TPETbUM WJIH YETBEPTHIM).

Kak yxe ormeuanoch, camocrosiTelbHas paboTa ¢ ydyeOHMKaMM M KHMramMH (a Takxke
CaMOCTOSITEIILHOE TEOPETUUECKOE UCCIIEIOBaHHE npooiieM, 0003HaYEeHHBIX
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npernoJiaBaTeNieM Ha JeKIHIX) — 3TO BaKHeHIee yciaoBue GOpMHUPOBAHUS y ce0sl HAyYHOTO
croco0a mo3HaHus.

[Tpu paboTe ¢ TUTEpaTypOit pEKOMEHIYETCSI BECTH 3aIHCH.

OCHOBHBIG BUIbI CI/ICTeMaTI/ISI/IpOBaHHOI\/'I 3aIInucu l'[pO'—II/ITaHHOl"O:

AHHOTHpOBaHHE — TIPENEIbHO KpaTKOE CBS3HOE OMUCAHWE MPOCMOTPEHHOW WK
MIPOYUTAHHON KHUTH (CTaTbH), €€ COACpPKaHUsI, NICTOUHUKOB, XapakTepa U Ha3HAUCHMUS,
[TnaaupoBaHue — KpaTKas JIOTHUECKasi OpraHu3aIs TeKCTa, PaCKPHIBAIOIIAs COJIEpPKaHNE U
CTPYKTYpy H3y4aeMOro MaTepHara;

Te3upoBaHue — JAaKOHMYHOE BOCIPOU3BEIEHHUE OCHOBHBIX YTBEPXKICHHI aBTOpa 0e3
MpUBJIEYEHUS (PAKTUUYECKOI0 MaTepuasa;

[{uTupoBaHue — AOCIOBHOE BBIMUCHIBAHHE M3 TEKCTA BBIICPIKEK, M3BJICUEHUH, Hanbomee
CYLIECTBEHHO OTPaXXarolIUX Ty WJIM UHYIO MBICIIb aBTOPA;

KoncnektupoBaHne — KpaTkoe H  TIOCIEAOBAaTENbHOE H3IIOKEHHE  COICpKaAHUS
MIPOYUTAHHOTO.

KoHcnekT — CoXHBIN coco0 M3I0XKEHUS COMEpKaHUsl KHUTU WM CTaTbU B JIOTHYECKOMN
MOCIIe0BAaTeIbHOCTH. KOHCIEKT akKyMyJaupyeT B ce0e NpeblIyline BUIBI 3aIlHCH,
MO3BOJIIET BCECTOPOHHE OXBaTUTh COJAEP)KaHWE KHUTH, cTarbu. llosTomMy ymeHue
COCTaBJIATH IIJIaH, TE3UCHI, ACJIaTh BBIIIMCKHU U z[pyrHe 3aIInucu onpeﬂenﬂeT U TECXHOJOTHUIO
COCTaBJICHHUS KOHCIIEKTA.

Metoauyeckue pekoMeHaAanuu 1mo padore ¢ MaTepHer-pecypcamu

Cpenu  MHTepHeT-pecypcoB, Hauboyiee  4YacTO  MCIOJB3YeMbIX  CTYACHTAaMH B
CaMOCTOSITEIbHOW ~ paboTe, cleayer OTMETHUTH AIEKTPOHHBIE OMOINOTEKH,
oOpa3oBaTenpHble MOPTaJbl, TEMAaTHUYECKUE CalThl, OuOnIMorpaduueckue 0aszbl JaHHBIX,
caiitel nepuonnyeckux uznanuil. [ns spdexrusHoro noucka B WWW CTyleHT oJKeH
YMETb U 3HATh!

- 4€TKO OIpeNeNsATh CBOM NMH(OPMALMOHHBIE TOTPEOHOCTH, HEOOXOIUMYIO PETPOCIIEKTUBY
uHpOpMalLKHU, KPyT MOUCKOBBIX CEPBEPOB, 0oJiee KaU€CTBEHHO MHICKCHPYIOIUX HYKHYIO
uH(pOopMaLIo,

- IPaBUIILHO (OPMYIMPOBATH KPUTEPUHU TIOMCKA;

- OmpeAensaTh M pa3feisaTh pa3MelméHHyo B cetu HHTepHer wuHpopmanuio Ha Tpu
OCHOBHBIE TPYMIBI: CNIpaBOYHAs (3JEKTPOHHbIE OMOIMOTEKH M SHIMKIONEIUH), HaydHas
(TEKCTBl KHUT, MaTepuaibl ra3eT M XypHaJlIoB) U yudeOHas (MeToauueckue pa3padoTKw,
pedepartsr);

-laBaTh OLIEHKY KadecTBa NPEJCTaBICHHON WH(OpMalUU, OTAEIUTh JEHCTBUTEIBHO
Ba)XKHbIE CBEJICHUS OT HH(POPMALMOHHOTO LITyMa;

- JaBaTh OLEHKU JOCTOBEPHOCTHM MH(POpPMAIMM HAa OCHOBE pPAa3IMYHBbIX MPU3HAKOB, IO
BHEIIIHEMY BUJY caiiTa, XapakTepy 1mojadu nHpopMmaluu, e€ opranuzalum;

- CTyJeHTaM HeoOXOJuMO YyMETb €€ aHalIu3UpOBaTh, OMNPENENATh €€ BHYTPEHHIONO
HEMPOTUBOPEUUBOCTD.

3ampemieHa mepeAada  APYyrUM  [OJIB30BATENsIM ~ MHGOpPMAIMH, IPEICTABIISIONICH
KOMMEpYECKYI0 WJIM TOCYJapCTBEHHYIO TalHy, paclpoCTpaHATh HH(MOpMAIHIO,
[OpOYAlIYl0 YeCTh W JOCTOMHCTBO TIpaxaaH. I[IpaBoBble OTHOIIEHUS pEryIHpPYHOTCS
3akoHoM «OO6 uHdopManuy, MHPOPMATU3AMK U 3aliuTe HHpopManumu», 3akoHOM «O
rocy/1apCcTBEHHOMU TaliHe», 3akoHOM «O0 aBTOPCKOM IpaBe U CMEXHBIX IPaBax», CTaTbsIMU
Konctutynuu o6 oxpaHe JUMYHOW TalHBI, cTaThsIMH ' pakJaHCKOro KOJEKca U CTaThsIMU
VYTOJIOBHOTO KOJIEKCa O TPECTYIUICHUSIX B chepe KOMITBIOTEPHOW HHPOPMALINH.

ITpu pabote ¢ MHTepHeT-pecypcamu oOpaiaiite BHUMaHHE HAa UCTOUYHUK: OPUTMHAIIbHBIN
aBTOPCKHUN Marepua, pedepaTuBHOE COOOIICHHE IO MaTepuaiaM JAPYruxX IyOIuKaIui,
CTyJeHueckas yueOHas pabora (pedepar, KypcoBas, AUIJIOMHas U 1p.). OpuUruHaNbHBIE
aBTOPCKHE MaTepHajibl, Kak TMpaBWIO, NyOIUKYIOTCS Ha  CHEIHATU3UPOBAHHBIX
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TEMaTUYEeCKUX CalTax WiM B OWMONMOTEKaX, y HUX YyKa3bIBAETCS aBTOP, €ro JaHHBIC.
BrinonHeHs! Takue paboThl MOCIE0BATEIHO B HAYUHOM WJIM HAYYHO-IIOMYJISIPHOM CTHIIE.
3TO MOTYT OBITh HayYHBIE CTaTbU, TE3UCHI, yUeOHUKH, MOHOTpaduu, AUCCEPTAIIH, TEKCTHI
nexkuuid. Ha ocHoBe Takumx pabOT Ha HEKOTOPBIX caiiTax pasMmemarorcs pedepaTsl HIN
0030pbl. OOBIYHO OHU HE UMEIOT aBTOPA, PEIKO YKA3bIBAIOTCSA UCTOYHUKH peepupoBaHHUSL.
Camu cailThl TTOCBAIIEHBI pa3HOOOpa3Hoi TemaTuke. K TakuM paboTaM CTOUT OTHOCHUTHCSA
KPUTHYECKH, KaK W K caiiTam, IJie pa3MellaloTcs ydeOHble CTyJeHUYeCKHe palboThl.
KauecTBO 3THX pabOT O4YeHb HU3KOE, MOITOMY, CHauyala MOAyMaiTe, OIIEHUTE pecypc, a
y’Ke IOTOM MM ToJib3yiTech. B octansHOM ¢ MHTEpHET-pecypcaMu MOXKHO paboTaTh Kak ¢
OOBIYHOM TMeuaTHOU nuTeparypoid. UHTepHET — 3TO emé u orpoMHas OMOINOTEKA, T/I€ BBI
MOJKET€ HaWTH TNPaKTHUECKU JI000H XyJOXKECTBEHHBIH TEeKCT. B HMHTepHeTe orpomHoe
KOJIMUECTBO CJI0Bapel M SHLUUKIIONEINH, HCIIOIb30BaHHE KOTOPHIX PUBETCTBYETCS.

IIpome:xxyToyHast aTTecTanus
Kaxnplii cemecTp 3akaHuMBaeTcsi craued 3aderoB (dk3ameHoB). IloaroroBka k cpade
3a4€TOB (IPK3aMEHOB) SIBIISIETCS TaKXKE CAMOCTOSTENbHON paboToi cTyneHToB. CTyneHTy
HE00XO0/IMMO K 3aueTy (3K3aMeHy) MOBTOPUTH BECh IMPOMICHHBII MaTepua 1o AUCIHUIINHE
B paMKax JEKIHA U PEKOMEHyeMOU JIMTEPATYPHI.
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